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THE BOOK CAEEIEES OF THE 
NEW LIBEAEY OF CONGEESS 
BUILBING. 



BY E. J. PRINDLE. 



The new building for the Libra- 
ry of Congress is, probably, in 
its architecture and decoration, 
the most perfect public build- 
ing in this hemisphere. A great 
deal of machinery is necessary 
to conduct the affairs of so large 
a building, and the mechanical 
and sanitary features have been 
the objects of most careful and 
skillful attention. The lighting, 
heating, and ventilating systems 
represent the highest develop- 
ment in those directions ; and, 
in designing them, as with all 
the other engineering work in 
the building, the object of the 
building has been kept constant- 
ly in view. 

The Library of Congress con- 
tains seven hundred thousand 
volumes, exclusive of duplicates 
and pamphlets to the number of 
three hundred thousand. It is 
no small problem to provide ma- 
chinery which will bring any 
one of this great number of 
books from the necessarily large 

and distant book stacks quickly to the reading room 
of this building or to the Capitol for the use of Congress. 

For the latter purpose a book carrier runs from a 
terminal beneath the rotunda or reading room of the 
library building through a tunnel twelve hundred feet 
in length to the Capitol, where a second terminal is 
located between the Hall of Statuary and the library 
of the United States Supreme Court. The tunnel is 
well lighted by electricity and is large enough for easy 
passage erect. This book carrier was installed by Mr. 




CAPITOL TEEMINAL OF THE LIBEARY-CAPITOL CARRIER, 



George Miles, of Boston, Mass. A double track runs 
from one terminal to the other, and an endless half- 
inch cable draws two baskets or carriers constantly 
around the track. The carrier consists of a solid back 
and sides and a bottom and front formed of a series of 
parallel, U-shape fingers secured to the back and hav- 
ing no obstruction between the fingers. Strips of felt 
are secured in grooves in the fingers to protect the 
books. The carrier is pivoted to the face of a two 
wheel truck that is secured to the cable, the wheels of 



the truck being in the same ver- 
tical plane. 

The track consists essentially 
of two fiat rails, one above the 
other, between which run the 
carrier wheels, and a rail beside 
the upper of these rails, against 
which anti-friction rollers bear 
that are journaled on the back 
plate of the carrier. The truck 
follows the inclination of the 
track, but the carrier remains 
vertical. As all machinery in 
the library is required to be as 
nearly noiseless as possible, the 
track is supported by rods from 
rubber washers in the ceiling. 
At the terminals, the track 
passes up and down twice in the 
general form of the letter M, 
except that curves replace the 
angles. A guide wheel in each 
curve of the terminal keeps the 
cable in i)roper relation to the 
track. The carrier traverses a 
terminal from right to left, and 
it deposits its load on the first 
descent and takes the books for 
the return trip on the following 
ascent. A series of stationary 
fingers is secured in front of a 
trough at the unloading point, 
and the fingers are inclined upward and back. As the 
carrier descends, the stationary fingers of the receiving 
station project between those of the carrier, and the 
books are left by the carrier to slide into the trough. 
As the carrier ascends the next vertical section of the 
track, it passes through a series of U-shape, stationary 
fingers similar to those on the carrier ; and any pack- 
age that may have been deposited in these station- 
ary fingers is caught up by the carrier and taken 
(Continued on page 120.) 
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EXTENSION OF OUH SOUTH AMEBICAN TSADE. 

Judging from the geographical standpoint, it must 
be admitted that the trade of the South American 
states belongs to the United States and should be con- 
trolled by them. As a matter of fact, however, the 
export and import trade is chiefly in the hands of Ger- 
man, English, and French houses, which supply most 
of the manufactured products called for in tiiese coun- 
tries. It must not be supposed that the relative scarcity 
of American trade is due to any superiority in the 
goods manufactured in European countries. The 
paucity of our trade is explained by the fact that 
we have comparatively very little commercial re- 
presentation in these states. It is the practice of 
other countries to maintain exhibition centers, where 
their goods are always on view, and these are superin- 
tended by expert salesmen who are thoroughly in touch 
with the wants of the community and keep their whole- 
sale houses continually informed of its needs. 

We have already drawn attention to the efforts of 
the National Association of Manufacturers of the 
United States to establish at Caracas, Venezuela, a 
depot for the exhibition of sample American goods, 
and we are glad to learn that the enterprise is now 
being established on a firm basis. 

The government of Venezuela has given material 
assistance by rescinding the duty on goods which are 
brought for purely exhibition purposes, though, should 
the goods be subsequently sold, the duty would, of 
course, be collected. One of the leading steamship 
lines has also agreed to reduce the rates one-half on 
all goods that may be shipped for exhibition. The 
charges for exhibition space will be such as are nec- 
essary to cover the current expenses, exhibitors being 
charged from two to five dollars per square foot per 
year. Great care will be exercised in the selection of 
salesmen, and the management will favor the em- 
ployment of men who are thoroughly conversant with 
the country, its people and its needs. We very 
heartily commend this enterprise to the attention of 
American manufacturers. It is certainly the most 
practical way to attack the problem of opening the 
doorway for our surplus product into this hitherto 
much neglected field. 



THE PBOPOSED BAFID TBANSIT TUNNEL, NEW 
YOBK CITY. 

The commission of three appointed by the Appellate 
Division of the Supreme Court to report upon the 
tunnel railroad proposed by the Rapid Transit Rail- 
road Commission of New York City is now engaged in 
taking testimony from the commissioners, the chief 
engineer, and the property holders along the route of 
the road. The data furnished by the engineer places 
the prospects for building the road in a better light 
than they have presented at anytime since the original 
scheme was first mooted. The present amended plans 
were illustrated and described in the issue of the 
Scientific American Supplement for November 21, 
1896, at the time when they were first drawn up. In 
the interval more extensive surveys have been made, 
and the latest estimates show that the probable cost of 
the road will be even less than that originally estimated 
for the amended scheme. 

According to the present plan, a trifle over twenty 
miles of road will be built. This will reach from the 
Post Office to the Kingsbridge Station on the west side, 
and to Bronx Park and the Boston Road on the east 
side. Although this is about two miles longer than the 
route first proposed, known as the Broadway route, it 
involves two miles less of four-track tunnel. The esti- 
mated cost of the route which was vetoed by the Ap- 
pellate justices was about $50,000,000, whereas the esti- 
mated cost of the present proposed route beneath Elm 
Street will not be over |32,600,000. This total, how- 
ever, will be considerably reduced if the commissioners 
persist in their decision not to put up any pipe galleries 
at their own expense, and to replace the proposed en- 
ameled-brick tunnel lining with painted cement con- 
crete — a change which will probably be made. This 
would effect a saving of about two and a half million 
dollars, and would reduce the cost of the completed 
tunnel to something under $30,000,000. The preliminary 
borings which have been made through Center Street, 
Elm Street, Fourth Avenue and the district beyond, 
indicate that the work of excavation will be easier than 
was at first anticipated. 

The fact that this great and much needed pub- 
lic work can be built for such a reasonable sum 
(nearly one-half less than the probable cost of the 
Broadway scheme) will remove a considerable part of 
the opposition which the scheme originally aroused. 
Next to this the greatest difficulty to be overcome is 
the prejudice which will naturally exist against any 
underground system of transit. Regarding this, it must 
be admitted that the question is one of a choice between 
two difHculties. The public must either be content to 
submit to the overci-owrting and general inconvenience 
of the present overloaded facilities or it must take the 
tunnel with its comparative darkness and other im- 
aginary discomforts. Judging from the success of 
underground transit as carried out on modern lines, it 
is almost certain that the enlarged accommodation and 



the high speed which would be realized in the new 
tunnel would very quickly reconcile the New York 
citizen to the fancied inconveniences of this mode of 
travel. 



DECEPTIVE METHODS OF PATENT ATTOBNETS. 

The general discredit which the practice of certain 
patent attorneys has cast upon the Patent Office and 
the profession, by reason of their peculiar crooked 
methods and deceptive advertisements, is greatly 
to be deplored, since it is likely to create in the 
minds of many well meaning inventors a lack of 
confidence in all attorneys, however honorable a repu- 
tation they have borne in the past. The activity, 
however, of the present Commissioner of Patents, the 
Hon. Benjamin Butterworth, in taking measures to 
raise the standard and morale of the office, and by 
examining into the methods of John Wedderburn & 
Company, charged with pursuing fraudulent methods 
in patent practice, is greatly to be commended and 
will doubtless receive the approval of all inventors. 

We believe there has never been before the Patent 
Office a case of such magnitude as that now pending 
before the Commissioner, in which is disclosed by the 
evidence, a surprising system of misrepresentation and 
equivocation designed for the deception of inventors. 

According to the evidence as brought out at the ex- 
amination by Assistant Commissioner Greeley, who has 
been assigned by the Commissioner to conduct this in- 
vestigation, it appears in a large percentage of cases it 
was the custom of the firm in question to render 
favorable reports and send misleading letters to in- 
ventors of clearly unpatentable inventions. When 
the inventor responded and the application was lodged 
in the Patent Office, he was usually rewarded with a 
silver medal. Upon the absolute refusal by the Patent 
Office of a patent the inventor was advised that serious 
objections were raised against the granting of a 
patent, which might be overcome if an appeal was 
taken to the Board ot Examiners in Chief, and further 
fees were asked for. If the amount was forthcoming, 
in numerous cases very little or no effort was made by 
argument, and usually the decision of the examiner 
below was affirmed, of which the inventor was seldom 
notified, but on the contrary was apprised of the 
probable remarkable value of the invention, estimated 
at various sums from $5,000 to $20,000, and was urged 
to secure foreign patents. He was further requested 
to remit another sum for the purpose of advertising 
the invention and having a sketch of himself written 
and published. 

Thus by an extensive system of flattery and mislead- 
ing correspondence, combined with medals or prizes, 
the inventor was led into the belief that his unpatent- 
able invention was patentable and likely to bring to 
him a fortune. 

Whatever may be the outcome of the proceedings in- 
stituted by the Commissioner of Patents, one excellent 
result is already manifest in the fact that fraudulent 
and crooked methods of securing patents have been in 
a measure checked, and the aspersions cast upon repu- 
table attorneys nuUifled. There should be brought 
about soon a wholesome restoration of confidence be- 
tween inventors, attorneys and the administration of 
the Patent Office, which should be of lasting benefit 

to all. 

a I ■ I ■ 

PBOSPEBITY. 

The prolonged period of business depression, which 
may be said in a general way to have lasted since 1892, 
appears at last to have come to an end, and from al- 
most every quarter and in nearly all lines of business 
we hear most encouraging reports. We think there 
will be general unanimity in finding the principal fac- 
tors of the depression of the past four years in three 
main causes — the difficulty in repealing the silver pur- 
chase act, and the consequent doubts as to the stability 
of the currency, and the two successive tariff acts, with 
the disturbance they have caused to trade and manu- 
facture. Whatever may be the merits or demerits of 
the-tariff just enacted, it is a great thing for business 
that the subject is now out of the way, probably for 
three or four years, at the least, and it is extremely 
fortuitous that, just as this most vexatious matter 
ceases to cast its shadow over the business world, we 
are come upon a period of good crops and advancing 
prices for the farmer. The grain crops of the rest of 
the world are below their usual average, while our 
wheat crop is considerably above the average, and, 
with a surplus of corn from last year, we shall have 
large supplies to market at figures which have been 
steadily advancing for the past three months, and do 
not yet appear to have reached their limit. So, too. it 
is predicted that this year's cotton crop will be the 
largest one ever raised. The trunk line railways are all 
making preparations to handle a very heavy business, 
which will test the capabilities of their entire rolling 
stock. 

The improvement in trade and manufacture, stimu- 
lated and supported as it necessarily is by the excellent 
crops, which must always afford the backbone of a 
healthy prosperity, is also largely due to the increasing 
confidence of business men and capitalists that nothing 
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will be practically effected by those who have been so 
long working to debase the currency of the country. 
The best evidence of the hopelessness of their task is to 
be found in the steadily declining price of silver, and, 
although tlie silver agitation may continue for some 
time yet, the possibility of its again becoming a vital 
issue grows more distant with each improving feature 
of the business situation. Confidence is of slow growth, 
but it is evident that it is now the dominant feature in 
business circles generally. 



A SUCCESSFUL SOLUTION OF THE LOCOMOTIVE 
COUNTEBBALANCE FBOBLEM. 

The Purdue University locomotive testing plant has 
recently concluded a .series of tests which will rank 
high in interest and value among the many which 
have been carried out since it was first put in opera- 
tion. As most of our readers are aware, the apparatus 
has been designed for the purpose of subjecting full 
sized locomotives to test under conditions which shall 
be as far as possible identical to those which obtain in 
actual service on the road, and the data which is so 
secured has the double value of a trial which is at once 
practical and scientific — all the possibilities of error 
being eliminated with the care which distinguishes 
laboratory work. 

The tests to which we refer were carried out upon a 
locomotive which was designed for the purpose of 
overcoming the old-time and apparently insuperable 
difficulties attendant upon counterbalancing. What 
these difficulties are is so well known as scarcely to call 
for repetition here ; but the effects of faulty counter- 
balancing are not so generally appreciated. How de- 
structive these effects may be, how costly to the rail- 
road companies in repairs both to rolling stock and to 
track, may be judged from the fact that a poorly 
balanced freight engine running at high speed over a 
stretch of track has been known to bend the steel rails 
Into a series of hollows, and in some cases break them 
altogether. 

The counterbalance difficulty arises from the impossi- 
bility of balancing the moving parts (crank pins, con- 
necting rods, pistons, etc.) which are attached to the 
driving wheels, so that the center of gravity of the 
wheels and the attached parts shall coincide with the 
axis of the wheels. The revolving parts (crank pins, 
part of connecting rods, etc.) may be balanced to a 
nicety by placing weight on the opposite side of the 
wheel ; but the reciprocating parts (part of connecting 
rod, the crossheads, piston rods and pistons) cannot be 
so balanced for the entire revolution of the wheel. For 
if, after the revolving parts have been provided for, 
counterbalance weights be added whose momentum 
will be equal to the momentum of the reciprocating 
parts when the latter are at the half stroke and travel- 
ing at their greatest speed, it is evident that when the 
crank is on the dead center and the reciprocating parts 
are at rest the whole momentum of this counterbalance 
will be "in excess," as it is called. This excess will in- 
crease the pressure of the wheels on the rails on the 
downward half of the revolution and reduce it on the 
upper half. Theoretically we should expect that a 
speed would be reached where the upward momen- 
tum would exceed the tension of the springs, causing 
the wheels to jump clear of the track at each revolu- 
tion. It was suspected that this variation of pressure 
of driving wheels on the rails occurred in practice, and 
the various tests at Purdue University have shown that 
such alternate " hammering " and lifting actually takes 
place. 

If all the reciprocating parts are balanced, there will 
be destructive vertical hammering ; if none is balanced, 
there will be longitudinal disturbance, producing an 
uncomfortable tremor throughout the train and badly 
racking the locomotive. To meet the difficulty, or 
rather to moderate it, locomotive builders have taken a 
middle course, and, while balancing all the revolving 
parts, they have balanced only a portion — usually 70 
per cent — of the reciprocating parts. This results in an 
excess balance of from 400 pounds in the average en- 
gine to as high as 800 pounds in some recent heavy com- 
pounds. This, in the latter case, is equivalent to the 
vertical effect of fastening nearly half a ton of metal 
eccentrically within a wheel which is revolving at the 
rate of 300 or 400 revolutions per minute. It is little 
wonder that rails are bent or broken and that the loco- 
motive repair bill is often so heavy. 

In the locomotive which has recently been tested on 
the Purdue plant the difficulty is overcome by the use 
of four cylinders. These are arranged so that each pair 
of engines on either side has its cranks set 180 degrees 
apart, and the reciprocating parts are made to exactly 
counterbalance each other. A full description, with 
illustrations, of this engine was published in the Scien- 
tific American and the Supplement respectively for 
November 14 and November 21, 1896. Without going 
into details, it is sufficient to say that the reciprocating 
parts of the low pressure engines were designed so as to 
be of the same weight as those of the high pressure en- 
gines, and by placing the cranks at 180 degrees, as 
stated, the counterbalancing dilemma was entirely re- 
moved. In the current issue of the Supplement will 
be found a digest of the test as carried out by Prof. 



Goss, of Purdue University. It consisted in running a 
set of wires between the locomotive drivers and the 
supporting wheels on which they turned, the theory 
being that the wires would be flattened in proportion 
to the pressure to which they were subjected during a 
revolution of the drive wheels. If the pressure was 
even, the wire would be even in thickness ; it it varied, 
the thickness of the wire would vary proportionately. 

In the tests which had previously been made on the 
Schenectady experimental engine, which carries an ex- 
cess balance of 400 pounds, the wire, after passing 
under the drivers, showed great variations in its thick- 
ness, which increased where the counterbalance in the 
wheel approached the upper quarter of its revolu- 
tion until its full diameter was reached, "a condition," 
says Prof. Goss, "which continues through several 
feet of its length and makes plain the fact that the 
wheel must have risen clear of its support during a 
considerable portion of its revolution." 

On the other hand, the wires from the balanced loco- 
motive were "nearly of the same thickness through- 
out." 

The report concludes by stating that the data of the 
test justify the conclusion that the drive wheels of 
this locomotive "are at all times in perfect balance, 
that they neither Increase nor diminish the pressure 
with which they act upon the rails as they revolve." 

This very creditable result goes to prove that many 
of the so-called inherent drawbacks of some of the most 
familiar mechanical appliances are not inherent at all, 
and may be made to yield to an intelligent treatment 
of the problem. If it is objected that the new system 
of balancing involves the use of four cylinders and a 
multiplication of parts, the question becomes one of 
expediency and relative cost. The present practice of 
turning out locomotives carrying an excess balance is 
admitted to result in a more or less destructive action 
upon the track and bridges. Not only so, but it short- 
ens the life of the locomotive itself. The Purdue tests 
indicate that the wear and tear of the track from this 
cause must always be considerable, and that under 
locomotives having a considerably greater excess than 
the 400 pounds carried in the test, and running at high 
speed, it must be enormous. 

To what extent does the cost of repairs to track and 
locomotives due to excess balance in the present type 
of locomotive exceed the extra cost of a four cylindered 
locomotive of the same weight and power ? This is a 
question which may well be commended to the thought- 
ful consideration of the roadmaster and the master 
mechanic. 



OFFICIAL BEOISTBATION OF PATENT ATTOBNETS. 

We have commented before on the need of more 
stringent requirements by the Patent Office of persons 
who desire to practice there in the r61e of attorneys 
than has heretofore existed, in consequence of the 
fraudulent practices that have been permitted with re- 
gard to applications for patents and their subsequent 
prosecution. The need of reform in the patent bar, if 
there is such a thing, has been evident for a long time. 

We therefore are glad to note that a step in securing 
such reform, and which should soon exert an elevating 
influence on those engaged in soliciting patents, as well 
as give renewed assurance to the public that it will be 
honorably and honestly treated, is the new order and 
amendment to the Rules of Practice, promulgated 
August 6, 1897, by Hon. Benjamin Butterworth, Com- 
missioner of Patents, which requires a register of attor- 
neys to be kept at the Patent Office. The amendment 
is so important that we herewith give it in full : 

"Department of the Interior, 
"United States Patent Office, 
"Washington, D. C, August 6, 1897. 

" Rule 17 of the Rules of Practice, approved June 18, 
1897, is amended to read as follows : 

" 17. An applicant or an assignee of the entire interest 
may prosecute his own case ; but he is advised, unless 
familiar with such matters, to employ a competent at- 
torney, as the value of patents depends largely upon 
the skillful preparation of the specification and claims. 
The office cannot aid in the selection of an attorney. 

" A register of attorneys will be kept in this office, on 
which will be entered the names of all persons entitled 
to represent applicants before the Patent Office in the 
presentation and prosecution of applications for patent. 
The names of the following persons will, upon their 
written request, be entered upon this register : 

" (a) Any person who at the date of the approval of 
the present Rules of Practice, June 18, 1897, was en- 
gaged in the active prosecution as attorney or agent of 
applications for patent before this office, or had been 
so engaged at any time within five years prior thereto 
and is not disbarred, or is or was during such period a 
member of a firm so engaged and not disbarred, pro- 
vided that such person shall, if required, furnish in- 
formation as to one or more applications for patent 
so prosecuted by him. 

" (b) Any attorney at law who is in good standing in 
any court of record in the United States or any of the 
States or Territories thereof, and shall furnish a certi- 
ficate of the clerk of the United States, State, or Terri- 



torial court, duly authenticated under the seal of the 
court, that he is an attorney in good standing. 

" (c) Any person who has been regularly recognized 
as an attorney or agent to represent claimants before 
the Department of the Interior or any bureau thereof 
and is in good standing, provided that such person 
shall lurnlsh a statement of the date of his admission 
to practice as such attorney or agent, and shall further 
show, if required by the Commissioner, that he is pos- 
sessed of the necessary qualifications to render appli- 
cants for patents valuable service and is otherwise com- 
petent to advise and assist them in the presentation 
and prosecution of their applications before the Patent 
Office. 

" (d) Any person not an attorney at law who shall 
file a certificate from a judge of a United States, State, 
or Territorial court, duly authenticated under the seal 
of the court, that such person is of good moral charac- 
ter and of good repute and possessed of the necessary 
qualifications to enable him to render applicants for 
patents valuable service and is otherwise competent to 
advise and assist them in the presentation and prose- 
cution of their applications before the Patent Office. 

" (e) Any firm which at the date of the approval of 
the present Rules of Practice was engaged in the active 
prosecution as attorneys or agents of applications for 
patents before the Patent Office or had been so en- 
gaged at any time within five years prior thereto, pro ■ 
vided such firm or any member thereof is not disbarred, 
provided the names of the individuals composing the 
firm are stated, and provided, also, that such firm shall, 
if required, furnish information as to one or more ap- 
plications prosecuted before the Patent Office by them. 

" (f) Any firm not entitled to registration under the 
preceding sections who shall show that the individuals 
composing the firm are each and all recognized as pat- 
ent attorneys or agents or are each and all entitled to 
be so recognized under the preceding sections of this 
rule. 

" The Commissioner may demand additional proof of 
qualifications and reserves the right to decline to recog- 
nize any attorney, agent, or other person applying for 
registration under this rule. 

" Any person or firm not registered and not entitled 
to be recognized under this rule as an attorney or 
agent to represent claimants generally may, upon a 
showing of circumstances which render it necessary or 
justifiable, be recognized by the Commissioner to 
prosecute as attorney or agent a certain specified ap- 
plication or applications ; but this limited recognition 
shall not extend further than the application or appli- 
cations named. 

" After January 1, 1898, no person not registered in 
accordance with this rule will be permitted to prose- 
cute applications before the Patent Office. 

"Benjamin Butterworth, Commissioner. 

"Approved : 

"Thomas Ryan, Acting Secretary of the Interior." 

The advantage of this rule to the general public is 
that before intrusting business to an attorney a person 
may ascertain from the Commissioner of Patents 
whether such attorney is on the Patent Office public 
register. An affirmative answer would convey the in- 
ference that the attorney could be depended upon to 
deal with his client honestly — an assurance which is 
now lacking, yet which should in the future bring the 
patent practice up to a higher and better level. All 
reputable attorneys should at once endeavor to have 
their names registered and assist in establishing this 
needed reform. Commissioner Butterworth certainly 
deserves the thanks of the public and of the patent at- 
torneys in particular for the promulgation so promptly 
of this excellent amendment. 
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Ocean Voyage by a Stern Wbeel River Steamer. 

We are informed by Frank S. French, of San Fran- 
cisco, Cal., that during the past month insurance and 
seafaring men have been speculating as to the outcome 
of the proposition to bring a stern wheel river boat, 
the H. C. Grady, down the coast from Astoria, Ore., 
to San Francisco, Cal. 

At a glance it will be seen that a fiat-bottomed, top- 
heavy and unwieldy craft, built to run on smooth 
water, with guard scarcely two feet above the water, 
and further encumbered by a heavy stern wheel, is 
not a very Inviting risk either to underwriters or crew 
when a voyage of the better part of a thousand miles 
down a treacherous coast is to be undertaken. 

After many delays a start was made, and for five 
days this unseaworthy hulk battled against head 
winds and high seas, but to the surprise of many ac- 
tually succeeded in making port under her own steam. 
The success of the venture is largely due to the skill of 
the master, Capt. Denny, an old-time sea captain, 
well known on the Pacific coast. 

It is doubtful if a stern wheel steamer of this class 
ever made an ocean voyage before, unassisted by other 
vessels. 



According to experiments recently conducted by 
Messrs. Holborn and Wien, the electric resistance of 
platinum theoretically sinks to at — 258° Centigrade. 
— LTndustrie Eleotrique. 
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BAILWAY HAIL CATCHXB AND DELIVEBY DEVICES. 

Tn continuance of our notice of railway mail catcher 
and delivery devices we present the accompanying 
illustrations of the Ayars mail catcher and receiver. Of 
these Fig. 1 shows the apparatus as attached to the 
side of the mall car, and Fig. 2 is a side and rear view 
of the iron mail receiver as set up alongside the track. 
The catcher is attached to the outside of the car on 
one side of the door by means of a plate which is se- 
curely bolted thereto. Another plate on the 
opposite side of the door carries the shaft- 
ing and gear of the deliverer, which is 
capable of swinging outwardly through a 
quarter circle, and is held in the outward 
position by means of lugs or stops. Upon 
the outer end of the delivery arm is piv- 
oted a tripping device, as will be later de- 
scribed. At the upper end of the vertical 
shaft upon which the deliverer is keyed is 
mounted a gear segment which meshes with 
a similar gear segment on a horizontal 
shaft which extends along the side of the 
car toward the doorway. The shaft is ro- 
tated in its bearings by the hand bar at- 
tached thereto at right angles as shown in 
Fig. 1, thereby causing at the same time the 
delivery arm to swing out from the car or 
return to its original position. This shaft 
is carried in bearings cast on the plate on 
which the deliverer is carried, and the 
end opposite the door opening is carried 
within the hollow end of the large arm of 
the mall bag catcher. The catcher is sup- 
ported by its connection with this shaft 
at one end, and at the other end it rests in 
a bearing secured to the side of the car in 
front of the door, where an adjustable col- 
lar is provided to limit its forward move- 
ment. The usual buffer is provided at the 
rear of the catcher to receive the impact of 
the bag. The end of the horizontal shaft 
which operates the delivery arm is flattened 
where it enters the hollow shaft of the 
catcher, and a transverse opening in the latter receives 
a flat pin which serves to lock the shaft and the 
catcher arm so they shall rotate together. The handle 
above mentioned on the catcher opposite the catching 
hook is in such a position as to lie flush with the side 
of the car when the catcher is not in use. When 
the train is approaching the receiver, this handle is 
pulled down into a horizontal position within the 
car, the hook arm being carried then into a hori- 
zontal position and placed in line with the bag 
which is to be caught. The same movement of this 
handle turns the horizontal shaft and the vertical 
shaft by means of the gear before mentioned and 
swings the horizontal arm, with the mail bag attach- 
ed, out to a horizontal position, bringing the bag 
into the proper position for delivery. The releasing 
of the bag is accomplished by means of an auto- 
matic cast-off device which is operated by means of a 
striker on the mail receiver, as will be later 
described. 

The receiver, which is built usually on an 
extension of the ties of the railroad track 
and is securely bolted to them, is a metal 
structure of the kind shown in illustration. 
Fig. 2, A little in advance of the mouth 
of it a small crane is erected which carries 
a series of pendent strikers. These are 
suspended at such a height that they will 
just strike the tripping lever on the cast- 
off or release device before mentioned, and 
they are made in separate pieces in order 
to lessen the weight of the blow when the 
train is traveling at a high rate of speed. 
The strikers may be made of very light 
weight, as it requires but little force to re- 
lease the catch. The fingers of the release 
device are ingeniously designed to cause 
the bag to drop the moment the lever of 
this device is pushed slightly backward. 
The side of the receiver consists of wire 
netting. It is built of sheet iron and is 
curved somewhat to a cycloidal form, as 
this form is best adapted to bringing the 
mail bag to a state of rest gradually, and 
with least injury to its contents. Just to 
the rear of the receiver is a stout wooden 
crane with a swinging cross bar, and when 
mail is to be delivered to the train the 
cross bar is drawn down into a horizon- 
tal [josition and the mail bag suspended 
from it. 

At stations where there is no receptacle 
for mail it will not be necessary to use the 
delivery arm on the car, and to enable the 
mail clerk to use the catcher alone, it is 
only necessary to withdraw the small pin 
before mentioned, which locks the catcher 
to the deliverer. This will allow the de- 
livery arm to remain locked against the 
side of the car while the catcher is swung 



out into position. The operation of catching and 
delivering mail is as follows : 

On approaching a mail station the clerk hangs the 
mail bag upon the holder while the delivery arm is 
projecting into the door opening. As the station is 
approached he pulls down the handle of the catcher, 
thereby swinging the delivery arm out into position. 
When the station is passed the catcher will, of its 
own accord, swing down into normal position and 




be received and delivered along the route, attention 
is drawn to its trial on a division of the Pennsyl- 
vania Railroad at three stations, between which the 
distances were respectively "8 of a mile and IJ^ miles. 
The mail train passes these three stations at the rate 
of sixty miles per hour, and as the road is on a down 
grade at this point the trains frequently go by at a 
speed of seventy miles an hour. In spite of the brief 
interval of time between stations, the mail clerk has 
no difficulty in locking the pouches and 
attaching them to the deliverer. 



Fig. l.-THE AYABS DEIITEBEB ABH AND CATCHEB IN POSITION. 



turn the delivery arm in against the car, where it 
may be securely locked. This very interesting 
and effective device has been thoroughly tested by 
the Erie Railroad Company at Lake View, N. J., 
and also by the New York and New Haven Rail- 
road, at New Haven, Conn., and we are informed 
that the management of both these railroads have 
expressed their unqualified approval of the device. 
Special advantages claimed by this form of catcher 
and deliverer are that the receiver is always set and 
requires no attention before the arrival of the train ; 
that there is no violent contact of metal against 
metal to cause ultimate breakage and necessitate re- 
pairs, and this device involves no risk to the mail 
clerk as compared with others, for the reason that it 
is not necessary for him to hold down the catcher 
handle after the delivery arm has- been thrown out. 
As an instance of the facility with which mail may 
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Fig. 2.-THE AYABS KAIL BECEIVEB. 



climbing tbe Rockies. 

The terrible Jungfrau of Switzerland is 
but 14,000 feet high, yet travelers from all 
over the world journey to Interlaken to 
climb it, or to say that they have sat in the 
hotel and wished that they might climb it. 
Mont Blanc, in the same delightful little 
European republic, is forever quilted with 
snow, and for this reason it is one of the 
most seductive features of travel in the 
neighborhood of Geneva. The Chor health 
resort, on the east side of the Swiss repub- 
lic, is visited by thousands of invalids, be- 
cause it is one of the loftiest and noblest of 
European sanitariums. 

Then why should not, says the Denver 
Times, every American who has money to 
spare and the desire to ijiake a journey get 
out into Colorado, strap a pair of mountain 
boots on to his legs, put a spigot on an ash 
staff and attempt to climb Mount Blanca in 
the southern part of this State ? Mount 
Blanca is over 14,400 feet high. Or, if he 
does not care to take the risk of this peril- 
ous ascent, why should he not come up into 
the northern part of the State, place his field 
glasses in his hands and gaze on the glacier 
and the perpetual banks of snow that cover 
Mount Hallett ? Or, if tourists be possessed 
of reverence or of piety, why may they not 
locate in Central Colorado, and fix their eyes 
upon tlie great white cross that indents the Mount of 
the Holy Cross at an elevation of 14,176 feet ? 

If it is the duplicate of Chor that tourists seek, 
Manitou, in this State, rests at the foot of 14,000 foot 
Pike's Peak for them, and is itself 6,300 feet above the 
sea, while being endowed with health-giving waters the 
equal of Carlsbad. 

There are 110 mountains in Colorado whose peaks 
are over 12,000 feet above the ocean level. Forty of 
these are higher than 14,000 feet, and more than half 
of that number are so remote and so rugged that no 
one has yet dared to attempt to climb them. They 
are as unique as those of Switzerland, and as fearful 
as the Alps in the warning they offer to men and 
women who are so hardy as to defy them by starting 
upon their ascent. Some of them are massed with 
snow, others have glaciers over their approaches, and 
others are merely masses of jagged rocks. 

Not even Coloradoans have sought as yet 
to surmount them, and the profession of 
" guide" is still open for whoever may care 
to enter it. Railroads reach within close 
enough range to provide hotel facilities, but 
otherwise the mountain climbing of Colorado 
is awaiting its pioneers. Did the Colorado- 
ans or the people of the State fully realize 
the intoxication as well as the health-giving 
powers of mountain climbing. Rocky Moun- 
tain climbing would be one of the popular 
recreations of America. 

Only one mountain climbing club is known 
to exist in Colorado. There is room for a 
dozen more. There should be one in every 
city. By the evidences such clubs might 
offer of their thrilling experience and unex- 
ampled pastimes, the fame of the Rockies as 
a place of pleasure and adventure might be 
widely advertised, and Colorado thus be 
pushed forward to the place it must eventu- 
ally occupy as the American substitute for 
Switzerland. 

■*<•>»■ 

That the water of the sea contains gold, 
among other metals, is perhaps well known. 
According to Tont Savoir, quoted by the 
Revue Scientifique, which gives a summary 
of the data that have been obtained in re- 
gard to this subject, Sondstadt, in 1872, 
reached the conclusion (confirmed more re- 
cently by Munster) that the "briny deep" 
contains about one grain of this metal to the 
ton of water. One grain is not much, but 
this figure has its value when we take into 
consideration the immense extent of the 
oceans, which, as a whole, would, at this 
estimate, contain a total of 10,250,000,000 
tons of gold. This latter is found in the 
state of iodide, and the iodide that enters 
into the combination would amount to some- 
thing like 4,428,800,000,000 tons. 
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AXB BBAKE DrSTBTTCTION CAB ON THE "BIG FOVB 
BOUTE." 

Railroad men are justly proud of the splendid or- 
ganization which distinguishes the operations of the 
great railroad systems of the United States. With the 
possible exception of the army and 
navy, there is no sphere of human 
activity where the necessity and 
advantage of order and method 
have been recognized and realized 
more fully than in the control of 
the finances, the equipment and 
the large army of employes of our 
first-class modern railroad system. 

If one were asked to name the 
department where these features 
are most necessary and conspicu- 
ous, he would probably select that 
which is in charge of the superin- 
tendent of moti\'e power ; for it is 
upon the efficiency of this depart- 
ment that the safety of the public 
and the profit of the shareholders 
depend to a degree that charac- 
terizes no other branch of railroad 
service. 

During the past dozen or fifteen 
years there has been a steady ad- 
vance in the men and methods of 
this department. The employes 
are more thoroughly trained, and 
greater care and better judgment 
is used in selecting candidates for 
promotion. Greater effort is made 
to give the employes instruction in 
the theory and use of the plant and 
equipment which is intrusted to 
their care. A premium is put upon 
education and intelligence, at least 
so far as it relates to the work of 
this department, and a green hand 
is encouraged to do something more 
than merely " catch on " to the me- 
chanical handling of the equipment 
— he is expected to acquire a knowl- 
edge of its parts, so that in cases of 
break-down he may be able to lo- 
cate the difficulty and not be entirely dependent upon 
the round house or the repair shop. 

By the kindness of Mr. William Garstang, superin- 
tendent of motive power on the Cleveland, Cincinnati, 
Chicago and St. Louis Railway, familiarly known as 
the " Big Four Route," we are enabled to illustrate the 
interior of the air brake instruction car used on that 
system. The car was specially 
built, as its name implies, for the 
instruction of the train crews on 
the road. To this end it is fitted 
up with a complete, full-size train 
equipment, such as the air brake, 
the steam heating apparatus and 
the lighting equipment, as further 
explained below. Externally the 
car is of the standard style and 
color of the first-class coaches on 
this system. It is 54 feet long on 
the inside and is finished in ash and 
walnut. It is divided into two com- 
partments, one of which is carpeted 
and is used as an office and recep- 
tion room. This is furnished with a 
desk, chairs, one lower and one 
upper berth, the former being of 
the portable lounge pattern, and 
there is also a wardrobe and toilet. 

The other and larger compart- 
ment forms the lecture room, which 
contains the Westinghouse and 
American air brake appliances, full 
size. It is furnished on one side 
with a long row of cane-seated 
chairs for the use of the instruction 
class. On the opposite side, next 
the office, is the complete air brake 
equipment of two locomotives (one 
8-wheeler and one 10-wheeler), and 
also complete driver-brake models, 
driven by a small motor and made 
to operate in conjunction with the 
other appliances. Then, in their 
order, down the side of the car, are 
one passenger car and six freight 
car equipments, complete with all 
pipe fittings and hose cocks in f,heir 
regular position, the same as upon 
a train of the same length. To 
compensate for the shorter pipes, 
the full brake-pipe volume on each 
car is represented by small reser- 
voirs which are placed out of sight. 
This apparatus is placed on the 
wall in such a way that each car 
equipment is separated from its 



neighbor by a window which affords plenty of light 
and ventilation. Directly above each appliance is a 
large photograph indicating the design of vehicle for 
which the appliance is intended. 
At the opposite end of the car from the office is an 




AIB BRAKE INSTRUCTION CAR LOOKING 



TOWARD BOILER ROOM 



upright boiler and a coal bunker, which are parti- 
tioned off from the lecture room by folding doors, an 
arrangement which prevents heat, noise and dirt from 
entering the main room, and, at the same time, gives 
easy access for repairs and cleaning. Adjoining this 
partition is the 8 inch pump which supplies the air, 
and this, with the duplex boiler feed pump, is supplied 




with the necessary drainage. Mounted on pedestals 
and placed on a strongly built table are a set of cut 
sections of air valves, painted red. There are also tdt 
in sections a 9j^ inch air pump mounted on a revolving 
pedestal, an entire freight car brake and a Nathan 
No. 9 injector, triple sight feed, 
nickel plated lubricator and a Gold 
Car Heating Company's steam heat 
apparatus for locomotives and cai-s. 
There is also a working model of 
the latest improved Leach sanding 
device. 

In a large case are six black- 
boards, each containing working 
templates of all the air valves, 
pump vah'e motion, Hodge & Ste- 
vens brake foundation gears, dia- 
grams, etc., which are used in the 
elementary lessons and referred to 
in explai.ning mechanical effects. 

The car is equipped with Pintsch 
gas fixtures, having four 4-flame 
lamps in the body of car and two 
side bracket lamps, one over the 
instructor's desk in office room and 
the other in front of the steam 
gage at boiler. The lamps are sup- 
plied by two gas receivers, which, 
together with the water tanks, are 
placed beneath floor and in such 
position as to cause proper distribu- 
tion of weight to all springs. The 
car is heated with the Gold system 
of steam heat, supplied with the 
standard valves, gages and traps, 
but so arranged as to return tlie 
condensed steam to its own water 
tank. The car's steam heat, signal 
and air brake foundation appli- 
ances are connected with those in 
the instruction room and used in 
this connection. 

The plan of operating the car is 
to have it go from one division 
point to another, where previous 
notice has been given, and those 
whose duties bring them in contact 
with such appliances are requested to attend the lec- 
tures as often as possible during its stay. Classes of 
twelve each are Instructed and examined, and certifi- 
cates of proficiency are issued by the instructor to each 
individual and a duplicate sent to his superior officer. 
The men all take a lively interest in the matter, some 
to the extent of laying off their runs and taking a 
regular course. The latter, in ad- 
dition to greatly increasing their 
knowledge and their record of at- 
tendance, obtain a higher grade of 
certificates, etc., due recognition of 
which is made by the company 
when choosing from the ranks for 
promotion. 

In designing the car, care has 
been taken, not only to have the 
apparatus of instruction completely 
and conveniently shown, but also 
to malse the car comfortable for 
those f;iving and receiving instruc- 
tion. Attention, therefore, has 
been paid to light, ventilation and 
seating capacity, and those in at- 
tendance are not obliged, as is fre- 
quently the case in cars of this 
sort, to stand crowded together 
during the lecture and to endure 
the heat of the boiler as well as the 
inconvenience of standing. 

The car is in charge of Mr. W. J. 
Hartman, who for six years trav- 
eled for the Westinghouse Company 
as instructor and expert, and previ- 
ously was instructor of engine and 
boiler management at the Rose 
Polytechnic Institute, Terre Haute, 
Indiana. We are informed that the 
car has already made one tour over 
the system, in the course of which 
some 3,000 men received instruction 
with results which have been very 
satisfactory to the company. 



AIR BRAKE INSTRUCTION CAR LOOKING TOWARD OFFICE. 



It has been known for some time 
that red hot iron is pervious to car- 
bon dioxide. M. Grehant has found 
by experiment that the carbon 
dioxide does not only freely pass 
through the iron, but is decom- 
posed, carbon monoxide being set 
free. This may account for some 
of the accidents which the mon- 
oxide has caused. Rooms must not 
be heated by a red hot iron stove. — 
Revue Industrielle. 
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Saving a Town and Cape. 

BY SBORSB ETHBLBEBT WALBH. 

The Harbor and Land Commissioners of Massachu- 
setts are making systematic efforts to reduce the danger 
and prevalence of sand storms which sweep across Cape 
Cod whenever a high wind blows up from the sea, and 
incidentally to protect Provincetown from threatening 
destruction. There is probably no immediate possi- 
bility of Provincetown being overcome by the sand ; 
but if the encroachment of the belt of sand upon the 
wooded section next the harbor and town should be al- 
lowed to continue undisturbed for the next half cen- 
tury, the place would be depopulated. It is not the 
first time that the inhabitants of Provincetown have 
been compelled to exert themselves to stop the en- 
croachment of sea and sand. Many years ago it was 
made compulsory by law for the citizens of Cape Cod 
to turn out every spring and plant marram grass to 
shut out the sea, and Provincetown owes its existence 
to-day to wise laws which empowered a " beach grass 
committee" to enter any man's inclosed garden or field 
and plant marram grass, if the sand was uncovered or 
movable. 

The purpose of the Harbor and Land Commissioners 
now is to make the work of laying the sands permanent 
and endurable. Most of the land troubled by the drift- 
ing sand storms is owned by the State, and it is only 
just that the State should perform the work for which 
Provincetown has so long been held responsible. The 
tract of land comprises between 3,000 and 4,000 acres on 
the extreme northerly point of the cape, and it was 
purchased by the Colony of New Plymouth from the 
Indians in 1693. The land faces the Atlantic Ocean on 
one side, and stretches back to a belt of woods, which 
the early inhabitants of Provincetown planted to pro- 
tect their town and harbor from the sand storms. 
Recently, however, the sand belt has been steadily en- 
croaching upon the wooded tract, and it is to prevent 
the destruction of work already accomplished that the 
commissioners have set out to reclaim the sandy beach 
from the sea and wind. 

A sand storm on Cape Cod, back of Provincetown, is 
something more to be dreaded than a Western blizzard. 
When the wind blows in a gale from the northeast the 
soft, light sand drifts in immense clouds, completely 
obscuring all objects around further than ten feet 
away. It is worse than snow in many respects. It not 
only covers up the road or trail in a short time, but it 
changes the general features of the landscape perma- 
nently. People get lost in the sand storms, and often, 
when the storm subsides, the landscape is so altered 
that they are bewildered and puzzled in trying to locate 
their homes. The sand may not be as freezing cold as 
the snow, but it is far more injurious. It cuts and grinds 
the face as it strikes it, and performs about the same 
operation as a sandblast. Men who have been lost out 
in the furious sand storms, and members of the life- 
saving patrol, have returned home at night with their 
faces lacerated and discolored so that they resembled 
raw beef. Even the glass windows of the houses are so 
ground by the flying sand that they have to be re- 
placed often by new ones. After one heavy storm it is 
almost impossible to see through the glass. People 
now shut the blinds of the houses facing the wind dur- 
ing sand storms in order to save the glass. No man 
can face the sand clouds and endure the pain for long. 

As the prevailing sea winds are from the northeast 
on the cape, the sand dunes are drifting steadily and 
persistently toward Provincetown. The reclaimed belt 
of woods is thus in imminent danger of destruction 
and burial. This growth of woods is unmistakably 
very remarkable for a sandy beach, and the variety of 
plants and trees is a genuine surprise to every botanist 
who visits the region. The commissioners cite this 
condition of affairs as good evidence that the sand is 
very fertile if once held in place, and that their scheme 
of reclaiming the rest of the beach is not only feasible 
but eminently practical. The black oak, pitch pine, 
and beech are the leading trees that have obtained a 
sturdy growth on the beach; but underneath them 
there is a most interesting flora of smaller plants. The 
privet, bayberry, and wild rose especially predominate. 
In the summer time the woods are gay with rich col- 
ored wild flowers that carpet the ground and hang in 
festoons from the trees and bushes. 

An appropriation of $3,000 was obtained by the com- 
missioners in 1894 to experiment with their work on the 
cape, and in the two following years appropriations of 
$3,500 each were obtained. When the flrst appropria- 
tion was made the commissioners started a small nursery 
of plants and trees on the cape, and these have grown 
large enough now to supply most of their needs. The 
beach grass, plants, and trees were planted almost im- 
mediately after the flrst sum was obtained from the 
State, and every fall and spring since then plantings 
have been made. 

The commissioners started on the windward side of 
the beach at the northeast end of the cape. The beach 
is divided at this point into three huge dunes or 
waves, across which the sand drifts like the foam and 
spray of the sea. The windward side of the flrst dune 
has been almost entirely covered with beach grass and 
vegetation. The grass thus extends along the face of 



the water for nearly a mile, comprising about fifty acres 
of land. A good roadway has also been made on 
the sand, which makes driving along the beach more 
than passable. Across the movable and unprotected 
sands driving is reduced to a complex labor problem. 
The horses sink in the soft sand up to the fetlocks, and 
the broad-tired wagons with a slight load on go down 
several Inches until they strike the strata of wet sand, 
which seems to underlie the whole beach at Cape Cod. 
This wet, moist condition of the under layers of sand is 
responsible for the profuse vegetation in the belt of 
woods, and the commissioners build much of their hope 
upon this peculiarity of nature in the vicinity. 

Several plantings of grass have been made up to date, 
and while spring planting will be practiced in the 
future, the commissioners are convinced that fall plant- 
ing gives the best results. The grass that was planted 
a year ago last fall is found to be in a more flourishing 
condition than the grass put in the preceding or suc- 
ceeding spring. Very little of it has died in either case ; 
but in spots the wind has succeeded in burying bunches 
of the grass with the sand so that they have been 
smothered. 

Along the edges of the water a wind break of young 
trees was planted to test their ability to withstand the 
cold, stormy winds and weather of the ocean. These 
trees were mostly pines and silver poplars. They were 
taken from the belt of woods back of the beach, or 
from Provincetown, so that they were thoroughly ac- 
climated before transplanting. The pines have be- 
come well established in the soil, and the poplars are 
holding their own. It was not expected that the trees 
would grow vigorously in the sandy soil until the 
whole surface was matted over with the flbrous roots 
of the grasses, and consequently the present condition 
of the trees is an agreeable surprise to all. 

Behind the wind break of trees broom and tamarix 
plants were put in to test their hardiness, and though 
they have a little, stunted growth, they are growing and 
spreading. A few white birches planted in the sand 
seemed to be unable to stand the heavy gales, and 
they show signs of injury and decay. None of these 
will probably be planted again. Willows were also 
tried back of the wind break, and another planting of 
them will probably be made the coming fall. They 
were whipped about by the wind, so that many of the 
old shoots were killed ; but new branches have started 
up and are growing vigorously. The commissioners 
are pushing their work actively, but, in view of the 
necessity of experimenting as they proceed, the project 
cannot be accomplished in a day. 

If the enterprise proves successful — and nobody 
doubts in the least that it will — some 3,000 acres of 
worthless sand will be converted into excellent build- 
ing sites. The popularity of Cape Cod for a summer 
resort is growing and extending every year, and it has 
been nothing but the sand storms and instability of 
the land that has kept this region from being built up 
with summer cottages and settlements. If the com- 
missioners succeed in establishing flne woods all along 
the coast, the value of the land for building purposes 
will be doubly enhanced. 



PossIbUltles of lilqnld Air In Electrical Work.* 

BY ELIHU THOHBON. 

The well-known effect of cooling by liquid air or 
like gases a conducting metal like copper is to almost 
abolish its resistance. Consequently a conductor so 
cooled is able to carry very much larger currents 
with less loss than at ordinary temperatures. This 
fact has attracted the notice of electricians and phy- 
sicists for a long time past. 

It has recently been found that liquid air is one of 
the most perfect insulators, and that most insulating 
materials cooled to the temperature of liquid air are 
greatly improved in insulating qualities. It is known 
also" that cooling renders it more difficult to cause a 
spark to occur between oppositely electrifled conduct- 
ors, the striking distance for a given pressure being di- 
minished. 

The stability or permanence of liquid air in bulk, 
even when it is fully open to the ordinary atmosphere 
or kept at atmospheric pressure, is, of course, simply 
dependent upon the heat insulation provided, and if 
this could be made perfect, the air would never evap- 
orate. 

Recent methods, such as those of Hampson and 
Linde, make it possible to obtain large quantities of 
liquid air by simple means and with moderate expendi- 
ture of power. 

Niagara power is twenty-four hour power, and as 
there are but few industries demanding power for the 
whole day, it must follow that surplus power is either 
not used or wasted, and that to keep the plant working 
night and day at full capacity is desirable, even if 
some of the power only yields a moderate return. Can 
it not be used in making liquid air ? Cannot the 
excess at certain times of day be put to use in com- 
pressing air to be afterward liquefled on the large 
scale ? 

It would seem that large tanks of liquid air can be 



heat-insulated very perfectly by layers of air and flb- 
rous material properly placed outside. The evapor- 
ated air from the tank could traverse the jacket- 
ings in successive order from within outward, so as to 
help keep down the temperature of the jacketings. 
A furnace with an internal temperature of 3,000° to 
3,000° above the normal temperature of the air is easily 
insulated by moderate thicknesses of asbestos or other 
flbrous coating, so that the outside temperature is 
but slightly above the normal. The temperature dif- 
ference between liquid air and normal air is, say, one- 
eighth of that between the Interior of the furnace 
assumed and the normal, so that it ought to be possible 
to Insulate so that but little heat would enter. In 
most electric long distance transmission lines a loss 
on the line of about 10 to 15 per cent is suffered. 
With 18,000 horse power this would mean from 1,000 to 
1.500 horse power lost in resistance of line. If the con- 
ductors were immersed in a pipe with liquid air, the 
loss might fall to not over 1 to 3 per cent, perhaps, 
leaving available a large power for condensing air to 
supply evaporation. Just how far 1,000 horse power 
would go in keeping the conductors supplied with 
liquid air coatings is a matter requiring data to de- 
termine. But if it were not sufficient for the purpose, 
there is a surplus of power during certain hours to 
supplement it. 

But it may be possible that a much higher voltage 
than is now used (10,000 to 30,000 volts) may be success- 
fully used with conductors cooled and insulated 
by liquid air. If the potential could be raised to 
50,000 volts, either the loss on the conductors for a 
given power transmitted would fall off as the inverse 
square of the voltage, or the conductors could be made 
smaller in the same proportion, or the distance of 
transmission increased with the same section of con- 
ductors as the square of the potential. These are 
matters worthy of experimental determination. 

The limit to the capacity of an electric transformer 
to transfer energy from its primary to its secondary 
circuit is found in the heating and loss involved in the 
copper conductors comprising these circuits, and upon 
the nearness with which the two circuits may be 
placed one to the other, which is in turn governed by 
the insulating material used to separate them. 

Could the conductors be kept cool by liquid air, and 
thereby their conductivity and insulation greatly in- 
creased, the work of transfer iu a transformer could be 
much greater for a given size than it now is, or the 
loss could be even less than it now is, although but 3 
per cent is sacrificed in ordinary practice. 

Transformers in liquid air might be made entirely of 
copper without iron, and their light load efficiency 
become nearly equal to full load efficiency. 

A transformer without iron would avoid the loss in 
the iron and would permit such a saving in material 
that changes in design or disposition of the copper 
could be made to suit the conditions. 

We need not touch upon the possibilities of liquid 
air as a means of energy storage, for they are self-evi- 
dent enough, since liquid air is virtually compressed 
air which remains compressed, as it were, even when 
exposed to atmospheric pressure ; that is, addition of 
heat gives to it pressure and the ability to do work in 
suitable engines in the usual compressed air motors. 
Our object has been to briefly point out what may be 
termed possibilities in electric engineering, assuming 
that data favorable to the ideas presented be the out- 
come of experiment. 

It is too early to make any predictions or calculations 
concerning this object. It must be confessed that it 
has a certain fascination. Perfection of heat insulation 
seems to be the key to the situation. All else seems 
to depend on that, the main questions being what will 
it cost in power and machinery to supply the necessary 
evaporation waste in a system of the kind outlined, 
and whether the voltage of transmission can be raised 
in consequence of the new conditions. 



•Modem Machinery, Jaljr, IBS!, 



Electric Ponrer at Richmond, Va. 

A project for utilizing the immense water power at 
Richmond, Va., for the production of electricity is now 
assuming deflnite shape. It is believed that when the 
enterprise is established it will do more for the material 
development of Richmond than all the other enter- 
prises attempted. There is more than 10,000 undevel- 
oped horse power in the James River at this point, 
which if converted into electric power would be of 
great beneflt, not only to pr«^sent iianufacturers, but 
would also tend to bring other manufacturers to the 

city. 

^ « » > »■ 

Electric Celebration In malne. 

The celebration of the invention of the electric motor 
car was held on July 36, at Eliott, Me., in connection 
with the summer meeting of the American Institute of 
Electrical Engineers. The celebration was in honor of 
Prof. Moses G. Farmer, who on July 36, 1847, exhibited 
in Dover, N. H., what was considered the flrst electric 
car. The exercises included an interesting exhibit of 
early apparatus, and addresses by Professors Dolbear, 
Barker, Duncan, Pupin, etc. 
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Patent Office Employes Cannot Take Patents. 

A very Important decision was pfiven on the 9th inst. 
by the Commissioner of Patents, Hon. Benjamin But- 
terworth, in regard to the impropriety of a Patent 
Office examiner or other official applying for patents in 
their own behalf, the application perhaps being as- 
signed to them for consideration, and it is worthy of 
the attention of the inventive public. The Com- 
missioner says, as reported in the Washington Star : 

"The applicant, John H. McElroy, while an assist- 
ant examiner in this office, examining in the class of 
voting machines, filed this application complete in all 
its parts on February 15, 1895 ; on June 2, 1896, he re- 
signed his position, and on the day following paid the 
government fee of $15 to secure the examination of his 
application, which application presents an invention 
claimed to be an improvement on a voting machine for 
which other joint applicants had filed an application, 
which was before Mr. McElroy for examination and 
action while he had charge of that class in this office. 
This earlier application is still pending. 

" Acting under instructions, the examiner states that 
on August 5, 1896, and on December 23, 1896,'he rejected 
the claims on reference to the pending applications, 
and also in view of the provisions of section 480 of the 
Revised Statutes, which is as follows : 

" ' All officers and>mployes of the Patent Office shall 
be incapable, during the period for which they hold 
their appointments, to acquire or take, directly or in- 
directly, except by inheritance or bequest, any right or 
interest in any patent issued by the office.' 

" A case on all fours with this was before me on 
February 5, 1884 (26 O. G., 337), in which I held that in 
view of the statute above quoted it was not competent 
for an employe of the office to file an application for a 
patent while he was employed [in the Patent Office. 
The reason for not permitting this to be done has spe- 
cial force in case of an examiner who seeks to file an 
application covering an improvement on an invention 
disclosed in some pending application of which he, as 
such examiner, has charge or may have charge, and 
the objection derives additional force from the fact 
tha.t his application, if filed, wouldor might be referred 
to the division in which he is employed as an examiner. 
In the case mentioned I directed] that the application 
then under consideration be stricken from the files and 
returned to the applicant, and that the fee be returned 
to him. 

" Notwithstanding this decision, it seems that it is 
not wholly exceptional in the office for examiners to 
file applications which are properly referable for ex- 
amination to the division in which they are employed. 
But whether an application so filed is properly refer- 
able to the division where the applicant is employed 
as an examiner makes no difference in the conclusion 
I reach. Whether the former decision was right de- 
pends upon the proper construction of section 480 of 
the Revised Statutes, hereinbefore quoted. The ques- 
tion is, whether the spirit and intent of the statute is 
intended to reach and embrace only an interest in a 
patent that has actually been issued. 

•' I do not so construe the statute. To so construe it 
would be to defeat in a large measure, if not wholly, 
the obvious purpose and intention of Congress, which 
was, and is, to prevent persons employed in the Patent 
Office from improperly utilizing their knowledge of the 
inventions of others, acquired as a result of their official 
connection with the Patent Office, and from utilizing 
the opportunities they have, as a result of their em- 
ployment, to become rivals or competitors of inventors 
whose applications they have before them for examina- 
tion, or in any wise to take undue advantage of the 
knowledge they have acquired of pending applications 
in their capacity of examiners or officials. 

" The reason of the statute which prohibits an officer 
or employe of the Patent Office from acquiring, either 
directly or indirectly, any interest in a patent issued 
would seem, by fair intendment, to prohibit him from 
filing an application for the interest he is not permitted 
to acquire. The application is the evidence of an in- 
choate right to a patent — and the ownership becomes 
complete when the patent is issued. Any other con- 
struction would obviously permit, if, in fact, it did not 
encourage the very mischief the statute was clearly in- 
tended to prevent, as examiners might make some 
slight improvement or modification in inventions 
covered by applications pending before them for ex- 
amination and file an application, change or modify it 
from time to time, negotiate the sale of the whole or a 
part interest in the invention or application, or the 
patent to be predicated thereon, and resign and prose- 
cute the case and take out a patent whenever such 
course seemed to offer greater pecuniary advantages 
than to remain in the office ; and thus the office might 
become freighted with applications filed by examiners 
or other employes, in contravention of the spirit if not 
of the strict letter of the statute, and thus become a 
prolific source of scandal. 

" In my judgment, the construction I give to the 
statute is necessary in order to give force and effect to 
the obvious intent and purpose of the law, and to 
avoid scandals which would be injurious, not ruinous, 
to the integrity of the office, Nor does this construo- 



tion do violence to the letter while enforcing the spirit 
of the statute. I adhere to the former ruling and direct 
that the application under consideration be stricken 
from the files and the fee returned to the applicant. 
He may, of course, file his application now that he has 
severed his connection with the office, but it was 
originally filed in violation of the statute, and cannot 
be recognized in pursuance of such filing as a pending 
application." 



necessary to the conduct of their business. The ob- 
ject of the exposition is to make fitting display of the 
progress made in the Pan-American countries during 
the century that will close with 1899. 



Do People Have a 
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Pan-American Exposition, 1899. 

There is every promise that the Pan-American Ex- 
position which it is proposed to hold in 1899 will prove 
worthy of record as being one of the greatest of such 
events the country has ever seen, says the Iron Age. 
The company under whose direction the exposition 
will be conducted has but recently been incorporated, 
and among the members are Chauncey M. Depew, ex- 
Governor of New York Roswell P. Flower, ex-Lieuten- 
ant-Governor of New York William F. Sheehan, E. B. 
Thomas, President of the Erie Railroad ; Edgar Van 
Etten, general superintendent of the New York Cen- 
tral ; H. Walter Webb, vice-president of the New 
York Central ; Daniel O'Day, vice-president and gen- 
eral manager of the United Pipe Lines Company ; 
John M. Brinker, president of the Niagara Falls and 
Lewiston Railway ; F. C. M. Lautz, vice-president of 
the same road and president of the Ellicott Square 
Bank, of Buffalo ; J. T. Jones, president of the Niagara 
Falls and Suspension Bridge Railway ; W. Caryl Ely, 
president of the Buffalo and Niagara Falls Railroad; 
Charles R. Huntlej', general manager of the Buffalo 
General Electric Company ; Charles R. Haskins, of 
Milwaukee, Wis.; Henry J. Pierce, of the Manhattan 
Spirit Company ; Howard H. Baker, postmaster of 
Buffalo; Hobart Weed, F. S. McGraw, R. C. Hill, 
Herbert P. Bissell, of Buffalo. The company are 
officered as follows : President, John M. Brinker ; 
first vice-president, Roswell P. Flower ; second vice- 
president, Chauncey M. Depew ; third vice-president, E. 

B. Thomas ; treasurer, V. C. M. Lautz ; secretary. R. 

C. Hill. 
Cayuga Island has been selected as the site for the 

exposition. This island is situated in the upper Niag- 
ara River, a few miles above Niagara Falls. In size the 
island has about 175 acres, which is ample room for all 
purposes ; but, should more land be desired, it can easily 
be obtained on the mainland. The railroads recognize 
in Cayuga Island an ideal spot for a great gathering 
of exhibits and people, and the transportation facilities 
promise to excel anything ever before enjoyed by 
Americans on such occasions. Within 200 feet of the 
island run the tracks of the New York Central and Erie 
roads, which are used by the New York Central, the 
West Shore, Michigan Central, Grand Trunk, Erie, 
Lehigh Valley. R. , W. & O., Canadian Pacific, Lake 
Shore and Wabash roads. Between the steam railroad 
tracks and the island the tracks of the Buffalo & Niag- 
ara Falls electric road are laid, which assures trolley 
car connections without any trouble. On the outside 
shore of the island there is ample water to allow of 
boats coming down the lake and river to land, thus 
assuring the possibility of running excursions by 
water as well as by rail, and establishing all kinds of 
transportation facilities. A good portion of the land is 
covered by woods, which if cleared up, as it is proposed, 
will make delightful spots for excursionists to rest 
while at the exposition. The Little Niagara River and 
Cayuga Creek will afford fine runs for electric 
launches. On the mainland, immediately opposite Cay- 
uga Island, is the village of La Salle, which is a suburb 
of the city of Niagara Falls. This village takes its name 
from the famous French explorer who, on December 
6, 1678, landed at the mouth of the Niagara River and 
proceeded through the forest to the mouth of the small 
stream now known as Cayuga Creek, where he is said 
by some historians to have built the Griffon, the first 
vessel, other than Indian canoes, to sail the waters 
of the Great Lakes. Thus the locality is rich in his- 
torical interest. 

The reports of the Commissioners of the State Reser- 
vation at Niagara are authority for the statement that 
500,000 people annually visit the State reserve to see 
the falls. It is reasonable to suppose that many of this 
number would go to the exposition, while it is still 
more reasonable that the number of visitors would be 
largely increased by the holding of the exposition, and 
therefore it is estimated that during 1899 Niagara Falls 
will see the greatest infiux of visitors it has ever known 
in a single year. 

While the exposition will not be entirely devoted to 
electricity and electrical subjects, it is already an- 
nounced by the management that the electrical features 
will predominate. The electrical power supply will be 
transmitted from the great power house of the Niagara 
Falls Power Company, a few miles below and almost 
in sight of the island, and its influence and presence 
will be demonstrated in almost every part of the ex- 
position grounds. There will be no boilers and ugly 
smoke stacks to mar the beauty of the spot, but all 
machinery will be operated by the subtile current from 
the falls. Electric cooking will be the order and all 
restaurants will ba fitted with eleotrlQol apparatus 



It has been said by one who ought to know that no 
man has any clear conception of how he himself looks. 
The expression of the face is continually changing. 
No artist, no camera, can catch this changing, fleeting, 
evanescent expression. When you look in the glass, 
the very intent to find out how you look is depicted on 
your face. The more you strive, the more the intent is 
intensified, and such an expression is not natural to 
j'our face. How often do we look at a photograph and 
find only disappointment in it ? Why is this ? The 
camera depicts the sitter just as he is at the moment 
the picture is taken, but very seldom can the instru- 
ment catch and record that subtile thing called " natu- 
ral expression," because few persons are natural when 
seated before the camera. Well, what of all this ? 
Simply this. If you are noble, loving and true, such 
virtues will light up your face ; if you are sordid, mean 
and selfish, your face proclaims it to the world. Any- 
thing in your life that is active for either good or evil 
will impress itself upon your personal appearance. 
Pride, scorn, hate and lust write themselves indelibly 
in the physiognomy. When such ignoble qualities rule 
the life and have become habitual, they are impressed 
on the face and finally become habitual to the counte- 
nance, and the features themselves become perma- 
nently changed to accord with such expressions. It 
has often been remarked that persons who have been 
married for a long term of years come to look some- 
thing alike, nor is this surprising when we call to mind 
that- their life and environment is one, made up of the 
same joys and sorrows, the same hardships and trials, 
and the same successes and pleasures — in short, the 
intellectual and spiritual atmosphere of both is to a 
considerable extent identical, and we know that these 
things affect the physiognomy often to such a degree as 
to mould the physical features of the face into the 
same shape. — Extract from an editorial in the Journal 
of Medicine and Science. 



Advances of modern Science. 

There are some that imagine that the Victorian age 
has been destructive of the belief in miracles. In 
reality it, more than any other since the world began, 
has brought home to the average man the stupendous 
miracle of the world. They call it a materialist age, 
which has chained the soul of man to inert matter. 
But almost before the reproach is heard, science pro- 
claims that there is no such thing as inert matter, that 
every atom is alive, and that our mortal bodies are 
vast composite conglomerations of living organisms, 
upon whose pitched battles in our veins depend our 
health or our disease. To take but one instance. Im- 
agine all that we understand by the word microbe, and 
then recall the fact that the microbe was practically 
unknown when the Queen came to the throne. In a 
very special fashion, science has revealed to us a ne\'- 
heaven and a new earth, infinitely marvelous, testif \ • 
ing to an understanding so vast that the mind of man 
cannot by searching find it out. Behind each dis- 
covery that advances our knowledge, the infinite un- 
known indefinitely recedes. We weigh the stars, 
analyze their composition in the spectroscope ; we 
photograph the moon and make maps of the canals in 
Mars. But far more stupendous are the discoveries 
that have been made, not in the infinitely distant 
abysses of space, but in the infinitesimally small mole- 
cules which are all around. Science has sent its Roent- 
gen ray through the darkened veil, and revealed the 
invisible and summoned all men to enjoy ic as their 
inheritance. — "A Retrospect of Sixty Years," by W. 
T. Stead, in June Review of Reviews. 



Tbe University of California. 

The University of California has $4,000,000 already 
pledged for its support, and asks architects to compete 
for the plans for the new buildings, and a jury of 
famous architects has been secured to pass upon the 
plans. The jury is to meet at Antwerp as soon as the 
plans are completed. The competition is to be inter- 
national. An advisory board has been selected to fix 
upon such location as will best suit the landscape. On 
this board are Alma Tadema, Puvis de Chavannes, 
Andre, Luciain, and Knaus. 



A Big Cannon Casting. 

At the Otis Steel Works, Cleveland, Ohio, August 4, 
the casting of a smooth bore gun on the methods sug- 
gested by Dr. R. J. Gatling, of Hartford, Conn., inven- 
tor of the Gatling gun, was successfully performed. 
The government thought so well of Dr. Qatling's 
method that Congress appropriated $40,000 for the 
test. The casting weighed 30 tons and the gun, when 
completed, will weigh 16 tons and will carry a 400 pound 
projectile. 
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THE BOOK CABBIEBS OF 
THE ITEW LIBBABT OF 
C0NGBES8 BUILDING. 

(Continued from first 
page.) 
along. The carrier, after 
passing the next curve, de- 
scends to the main track 
and tras'els to the opposite 
terminal, where it passes 
through the same series of 
operations. 

In order to lieep the 
carrier vertical while the 
truck is passing the curves 
of the terminals, a num- 
ber of sliding frames are 
provided at the curves ; 
and these frames have ver- 
tical surfaces which engage 
the carrier and pre\'ent its 
tipping. At the first curve 
a simple rectangular frame 
is mounted on slightly in- 
clined rails, so that gravity 
places it in the path of the 
carrier ; and, when the lat 
ter strikes against the 
frame, the frame, while 
bearing against the end of 
the carrier, travels up the 
Inclined rails until the car- 
rier has passed above it. At this point, two 
supplemental rails enter grooves in the sides of 
a boss on the back plate and maintain the ver- 
tical position of the carrier until the upper 
curve is reached. The sliding frames at this 
and the next two curves are the same, except 
that the frame for the lower curve is inverted. 
These frames consist of a base and two depend- 
ing legs, and they slide on horizontal rails. The 
legs form continuations of the supplemental 
rails ; and, as the carrier passes around the 
curve, the frame slides on its rail to correspond 
to the horizontal component of the motion of 
the carrier. The frame is returned to its first 
position by a chain which is attached to a 
weight in a vertical tube whose lower end is 
closed, and is provided with a cock to regulate 
the escape of the air under the weight and thus 
to prevent shock. At the last curve no frame is 
needed to steady the carrier. 

The carriers necessarily move at a slow rate 
of speed while passing through the terminals ; 
but, as there are twenty-seven hundred feet of 
cable, the speed is increased while the carriers 
are passing from one terminal to the other. 
There are two carriers on the cable and they 
are half the length of the cable apart, so that 
the carriers are in the terminals at the same 

time, one at the library and one at the Capitol. 

While the carriers are in the terminals, the 

cable is run at a speed of fifty feet per minute ; 

but while they are in the tunnel the speed of 
the cable is six hundred feet per minute. Two 
minutes are required for the passage through 
the terminals and two minutes in the tunnel. 

By the use of ball bearings, the power required 

is reduced to five horse 
power. An electric motor 

is used and is belted to one 

of two parallel shafts in a 

framework below the ter- 
minal in the library. Two 

belts connect pulleys on 

these shafts, and the shaft 

that is belted to the motor 

is connected by a belt to a 

third shaft from which the 

power is taken. One pul- 
ley on each of the first two 

shafts is connected to its 

shaft by a friction clutch, 

and the operating levers 

of these clutches are con- 
nected indirectly to a long 

sliding rod whose farther 

end Is pivoted to a lever in 

the path of the incoming 

carrier. The rod is also 

connected to a lever that is 

in the path of the carrier 

as it leaves tlie terminal. 

When the friction clutch 

on first shaft is in, the 

speed of the motor is re- 
duced but twice ; and this 

condition obtains when 

the carrier has passed 

through the terminal ; but, 

when the clutch on the 

second shaft is in, the 

speed is reduced four times 
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MAIN TBACK OF THE LIBBABT-CAFITOI CABBIEB. 




THE TEBHINAI IN THE BEADING BOOH OF THE BOOK STACK CABBIEB, 



to allow the carrier to tra- 
verse the termmal safely. 

This book carrier, like 
that for the book stacks, is 
the result of much experi- 
ment during its construc- 
tion, and they are the tirst 
carriers of their kinds. 

The book stacks in the 
Library of Congress are 
placed in two wings, situ- 
ated north and south re- 
spectively of the rotunda. 
There are nine floors in 
each stack. Two inde- 
pendent book carriers are 
provided to bring the ro- 
tunda into communication 
with the two stacks, and 
they are duplicates. They 
were constructed by the 
Miles Pneumatic Tube 
Company, of Boston, Mass. 
These carriers run from 
within the circular desk in 
the center of the rotunda, 
down to the second floor 
below, where they pass to 
the centers of the book 
stacks and up vertical 
shafts to the top of the 
book stacks. 
These carrier systems employ pairs of sprocket 
chains four hundred and fifty feet long, each 
system having eighteen carriers pivoted at equal 
distances apart on the pairs of sprocket chains. 
Each carrier has a system of keys pivoted in 
its back, by which it may be made to take a 
book to any particular floor of the book stack 
and there deposit it automatically. Any carrier 
leaving the reading room empty will pick up 
the first book that is placed in the delivery 
tray of one of the stations in its course ; but it 
will not take up books similarly placed at any 
subsequent station on the line. A carrier may 
be made to take a book to the central station 
and carry one back on the same round trip ; 
but it cannot take a book to the stack and 
carry one back on its return trip. The carriers 
travel at a uniform speed of one hundred feet 
per minute by sprocket wheels that engage the 
chains at the foot of the vertical shaft in the 
stacks, and the power is derived from a 2J^ 
horse power electric motor. The sprocket 
chains pass over large pulleys at the top of the 
shaft through the book stacks, and the bearing 
bHcks of these pulleys are adjustable vertically 
on screws to tighten the chains. 

The carriers are in principle like those of the 
Library-Capitol carrier system, and they consist 
of a solid back and sides and a bottom and 
front formed by parallel, separated fingers at- 
tached to the back. In the vertical portions of 
the carrier's travel it is kept upright by rails 
which occupy grooves in the sides of the car- 
rier, and the carrier is steadied by vertical 
strips as it approaches the rails, to insure the 
rails' entering the grooves. 

In a compartment in the 
back of the carrier are 
mounted, on a horizontal 
shaft, nine key levers, c, 
which operate the receivers 
of the stations, and one 
" pick up" lever, a, which 
operates the delivery trays 
of the stations. The key 
levers are duplicates and 
are formed with a project- 
ing lug below and a slight- 
ly dished upper end. The 
lugs, when projected out, 
operate the mechanism 
that throws a receiver, con- 
sisting of a series of paral- 
lel, separated fingers, on a 
pivoted frame into posi- 
tion under the carrier to 
take the book from the 
latter as its fingers pass 
down between those of the 
receiver. A rock shaft 
above the receiving sta- 
tion is connected by links 
and levers to the pivoted 
frame of the receiver, and 
this shaft is turned by a 
sprocket chain passing 
over a sprocket wheel on 
the shaft and connected at 
one end to a block that 
slides in a fixed, vertical 
guide. This block has a 
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lug that is engaged by the lug on the proper key lever 
for that station when the latter lug is projected from 
the carrier. This engagement pulls on the chain and 
swings the receiver into operative position. A counter- 
weight on the other end of the chain gradually falls in 
a clused tube and throws the receiver and it's book out 
of the path of the carriers. As the sliding block de- 
scends, a weighted lever carried thereby passes a shaft 
and is thus forced against the key lever lug and disen- 
gages it from the iu^ on the block. The key levers are 
set for the proper station at the central station in the 
rotunda. The carrier comes to the central station on 
the part of the sprocket chains that is at the rear, and, 
after passing over the large wheels at the top, descends 
through a fixed inclined series of fingers down which 
the book slides to a desk. As all incoming books are 
left here, it is not necessary to make the receiving fin- 
gers movable. Below these fingers are a series of simi- 
iai Tiiigers that are inclined in the opposite direction, 
on which fingers the book to be sent to the stack is 
placed. The book is held from sliding down by a series 
of short fingers that are placed between the fixed fin- 
gers and that are mounted on a rock shaft. This rock 
shaft is linked to another rock shaft on which is splined 
a sleeve having an arm that carries a roller which sets 
the proper key lever by bearing against its upper end, 
this end being projected out in the act of releasing the 
receiver. These rock shafts are operated from another 
rock shaft above them that is turned by a lug on the 
pick up lever in the same manner as the key lever 
operates the receivers in the stacks. Thus, the roller 
is thrown out and sets the key lever at the same time 
as the book is delivered to the carrier. The position of 
the roller is determined by a finger which engages a 
groove in the sleeve and that is carried by a horizontal 
rack. The rack is shifted by a gear on a vertical shaft 
that is geared with a horizontal shaft carrying a handle 
over a dial with nine digits upon its face. In order 
not to set a key lever except when a book is to be sent 
to the stack, the vertical guide for the sliding block is 
hinged below and is allowed to tip back above, to be 
out of the way of the pick up. A movement of a 
handle throws the guide to the vertical position, where 
it is held by a gravity catch which is released on the 
upward movement of the sliding block. 
The pick up is a lever having: a }ug at each end, 



the lugs being out of vertical alignment with each 
other. A long horizontal arm on the pick up passes 
behind the upper end of the key levers, so that, when 
any of the iatter are set, the upper lug of the pick 
up is withdrawn, and the lower lug is projected. 

The depositing in the stack is performed by a hori- 
zontally sliding tray composed of parallel, separated 
fingers and operated by a block sliding in a pivoted 
pair of guides like those used at central station for the 
same purpose. The carrier rises through these fingers 
and takes up the book, after which the counterweight 
carries the tray out of the path of the carriers. This 



K 



UK 



K 



K 



'-'r'cT'ir'r'rl^ 



K K 



K 



KEY MECHANISM OF BOOK STACK CABBIEB. 

throws in the upper pick up lug ; and a fl.xed cam at 
central station, operating on the lower pick up lug, 
throws the upper lug again into operative position. 

Pneumatic tubes similar to those used by cash car- 
riers convey orders for this system and also for the 
system running to the Capitol. 

The beautiful mahogany casing of the carrier at the 
reading room terminal is lined with asbestos so that no 
sound of the machinery may disturb the readers. 



THE SEAGOING FEBBT "PEBE MABQUETTE." 

We present illustrations of the twin screw car ferry 
" Pere Marquette," which has been built for the Flint 



and Pere Marquette Railroad for transporting freight 
or passenger ears across Lake Michigan. She is con- 
siderably the largest ship of her kind afloat, and in re- 
spect of her seagoing qualities she is quite unique 
among the large ferries of the United States. Her di- 
mensions are 350 feet long on deck, 56 feet in beam, 
with a depth from keel to upper deck of 36J^ feet. 
She has four tracks, with accommodation for thirty 
freight cars or sixteen full sized passenger cars. 

The Flint and Pere Marquette Railroad runs from 
Toledo, Detroit, Flint, Saginaw, Bay City, through 
Michigan and up through the lower peninsula to 
Ludiiigton. From the latter place a line of steamers 
runs across Lake Michigan to Milwaukee. Chicago, and 
Manitowoc. The new ferry has been built for service 
between Ludington and Manitowoc, a distance of about 
sixty miles. As she is intended to run continuously 
throughout the whole year, she has been given great 
strength and a special shape of hull to enable 
her to withstand the heavy weathei- and the crush- 
ing strains of the ice during the winter months. 
Accordingly the framing from below the turn of the 
bilge to the upper deck is built of 12 inch channels 
weighing 35 pounds to the foot ; the frames are spaced 
34 inches center to center ; the keel is 48 inches 
in width and weighs 32J^ pounds per square foot ; the 
center plate keelson is 43 inches wide and weighs 35 
pounds per square foot, and the floor plates are 30 
inches deep at the center, weighing 30 pounds to the 
foot, and they are connected to the center girder by 
double angles. On each side of the center girder, and 
spaced 6% feet from center to center, are two continu- 
ous keelsons flanged to the shell plating and extending 
above the top of the floor. The whole of the material 
worked into the bottom construction of the vessel 
beneath the engine and boiler spaces is made specially 
heavy. The shell plating from the keel to the bilge 
weighs 25}^ pounds to the square foot. There are two 
water line strakes above the bilge and the main sheer 
strake, the last being double ; all of these weigh 30 
pounds to the square foot. The plating between main 
and upper decks weighs 10 and 12% pounds, and upper 
deck sheer strake weighs 15 pounds to the square foot. 
From the stem to about 35 feet aft, and from the keel 
to about 3 feet above the water line, the shell plating is 
double, and it is needless to add that the interior of 




LONGITUDINAL SECTION OF THE " FEB,E MAEQTTETTE." 
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THE "PEEE MARaUETTE" THE LARGEST SEAGOING iERRY STEAMER AFLOAT. 

Deck length, 350 feet ; beam, 56 feet ; depth, 36)^ feet ; capacity, 30 loaded freight cars or 16 passenger cars ; speed, 16 knots. 
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the vessel at the bow is strongly reinforced with 
hea vy bracing. The propeller shafts are protected by 
the plating of the hull, which is brought out and 
around the shafting so as to form a tube or sleeve. 

The motive power of the " Pere Marquette" consists 
of two sets of compound engines, the cylinders being 37 
and 56 inches diameter by 26 inches stroke. The high 
pressure cylinders are fitted with piston valves and the 
low pressure cylinders with double ported slide valves, 
and the Stephenson link motion is employed. Steam 
i.s furnished by four single ended return tube boilers, 15 
feet 3 inches diameter by 12 feet long. The steam pres- 
sure is 135 pounds per square inch. The cabins are 
all placed on the upper deck, part of them being for- 
ward of the smokestacks and the rest, being located aft, 
as will be seen from the accompanying drawing. In the 
forward cabin is a passenger saloon, 36 feet long by 10 
feet wide, and ten staterooms. There is a smoking room 
measuring 10 feet 6 inches by 8 feet wide, with lava- 
tory adjoining. The after cabin contains a dining 
saloon 16 feet long by 11 feet wide, and dining room for 
the officers and crew. 

Except in regard to her stern, which is open after the 
fashion of all ferry boats, the " Pere Marquette " would 
readily be mistaken for an oceangoing steamship. The 
two pole spars and the raking smokestacks give the 
vessel a very handsome and seaworthy appearance, and 
her performance since she has been upon the lakes has 
been fully up to expectation. With a full load in open 
water she has more than once been driven at a speed 
of sixteen miles an hour. This is over three and a half 
miles faster than the contract speed. During the win- 
ter she has been put to some very severe tests. On 
one occasion she made the trip of sixty miles with thirty 
li)aded freight cars aboard, in the face of a heavy gale 
which necessitated the other boat of the company put- 
ting back to shelter ; and on more than one occasion 
she has pushed her way continuously through solid ice 
fourteen inches thick and maintained the speed of ten 
miles an hour. This, however, is not by any means 
the heaviest work that she will have to do, as it is not 
uncommon during a hard winter for the ice to be two 
or even three feet thick, and the heavy gales will fre- 
quently pile it up to a thickness of eight or ten feet. 
In making a landing, the " Pere Marquette ' is taken in 
stern first, and the twin screws are used in the winter 
time to wash away the accumulation of ice in the slip. 

This interesting vessel was designed by Mr. Robert 
Logan, of Cleveland, Ohio, and we are informed that 
the company is so well pleased with her performance 
that they intend to build a fleet of the same kind. 
We are indebted for illustrations and particulars to the 
builders,[F. W. Wheeler & Company, of West Bay City, 
Michigan. 



» « • » » 



Tbnnder, lilgbtning, and Fear. 

A current news item, says the Electrical Engineer, 
gives the results of an Investigation carried out by Dr. 
G. Stanley Hall, president of Clark University, on the 
things that most excite fear in people. Of the 298 
classes of objects of fear to which 1,707 persons con- 
fessed, thunder and lightning led all the rest, although 
in certain localities, as, for instance, those subject to 
cyclones, etc., the fear of the latter predominates. It 
may be accepted as probably true that thunder stoi-ms 
constitute the most pronounced source of fear with the 
majority of people, due, no doubt, to the always im- 
pressive and not infrequently overpowering nature of the 
phenomenon. But is there any justification in fact for 
this fear so far as fatal results are concerned ? We believe 
there is not, but on the contrary, that many other causes 
which barely have a place in Dr. Hall's list are infinitely 
more entitled to the distinction as fear producers than 
lightning. As proof of this we may cite statistics of 
the United States weather bureau. These show that 
for the four years 1890-93 the deaths from lightning 
numbered 784, or an average of 196 a year. Again, Mr. 
H. F. Kretzer, of St. Louis, found from the record of 
nearly 200 newspapers that for the five years 1883-88 
there were 1,030 deaths caused by lightning, or an 
average of 206 a year. We doubt whether, of the num- 
ber of deaths classed as " accidental " in the whole 
United States, any one group can show so small a 
number. In New York City alone over 200 people 
are drowned every year, while nearly 150 are burnt or 
scalded to death, and close on to 500 persons meet their 
end by falls of one kind or another. Comparing the 
record of 200 lightning fatalities for the whole country 
with the above records for New York City with its total 
of nearly 1,500 accidental deaths every year, it will be 
seen how groundless is the popular fear of lightning. 
It is a survival, an inherited superstition. 

But there is another point in connection with this 
matter which ought to be particularly comforting to 
city dwellers, albeit country dwellers may not be 
affected in like manner, and that is, that statistics 
show that the risk of lightning is five times greater 
in the country than in the city. The cause of this im- 
munity for city dwellers is not far to seek. It is doubt- 
less due to the predominance of metal roofs, the well 
grounded water pipes in houses, and probably as much 
as anything to the protective network of overhead elec- 
tric wires of all kinds. The popular belief that a stroke 



of lightning is invariably fatal is also not borne out by 
facts. Indeed, one record specially devoted to this 
feature shows that of 212 persons struck, only 74 were 
killed. Taking it all iu all, there seems to be no more 
groundless popular fear than that of lightning. Indeed, 
if one can go by statistics, the risk of meetingdeath by a 
horse kick in New York is over 50 per cent greater than 
that of death by lightning. Yet with all the weight of 
statistics against its deadliness, lightning will probably 
continue to scare people as heretofore. Perhaps, after 
all, there may be a more direct cause than the mere 
psychological one usually ascribed to it, and that is the 
fact that many people of nervous temperament are 
affected hours before the approach of a thunder storm 
and thus rendered particularly powerless to stand the 
strain which more or less affects even the most phleg- 
matic natures during a disturbance in the heavens. 



A NAIL HOLDING DEVICE FOB HAUHEB8. 

An attachment to carpenters' hammers, for placing a 
nail in the position where it is to be driven, is shown in 
the accompanying illustration, the hammer and its at- 
tachment being then disconnected from the nail and 
the latter driven in the usual way by the use of the 
hammer. The improvement has been natented by 
Albert R. Treat, of No. 1333 De Long Street, Los 
Angeles, Cal. Fig. 1 represents the application of the 
device and Fig. 2 is a bottom plan view. It comprises 
a clamp and a jaw-holding casing, preferably- formed 
from one piece of metal, the clamp opening sufficiently 
to be passed over the handle, close up to the shank of 
the head of the hammer, where it is secured in posi- 
tion by a screw. Within the casing, and extending at 




TBEAT'S NAIL HOLDEB FOB HAMMEBS. 

the side of and over a slot in its bottom face, are two 
pivoted jaws, normally held closed by a spring, these 
jaws engaging and holding the nail head as it is slipped 
into the slot, as indicated in Fig. 2, and the nail head 
being thus held between the jaws and the shank of 
the hammer head. With the nail held in such posi- 
tion it may be readily started in the surface where it is 
to be driven. The spring and jaws being entirely 
within the casing, there are no parts of the device 
liable to catch in the workman's clothes. 



Dogs for Attacking miltarr Cyclists. 

It is stated in the German papers that an attempt is 
being made in some garrisons to train dogs to attack 
military cyclists. Since the cycle was introduced into 
the army, German officers seem to have been consider- 
ing how the advantage could be neutralized, and they 
have come to the conclusion that the dog, a Great 
Dane by preference because of his weight and strength, 
is the best instrument to employ. The training of the 
animals is going forward in the garrisons of Berlin. 
They are taught in the first place, it is said, to distin- 
guish German, Austrian, and Italian uniforms from 
those of French and Russian soldiers, and when their 
education in this respect is sufficiently advanced, they 
are taught to throw themselves upon the cyclists who 
wear the uniform of the supposed enemy. The Avenir 
Militaire says that cruelty is employed in their train- 
ing, in which the whip plays a large part. Cyclists 
clad in various uniforms, and so guarded by padding 
that they are protected against bites, ride past or among 
the dogs, and these instantly rush at men costumed as 
Frenchmen or Ru.ssians, and throw them over. If by 
any chance a dog should attack a representative of the 
triple alliance he is severely whipped, while a reward is 
given him when he assails the man who personates an 
enemy. Here, we are told, is the whole secret of the 
training. German officers believe that a small number 
of dogs would rapidly dismount a scouting party of 
cyclists, and they dread the employment by the enemy 
of dogs for this work, fearing that in this case the ani- 
mals might fight among themselves, and losing their 
sense of distinction between friends and foe.s, might at- 
tack tlie former. The Avenir Militaire urges French 
otQcers to take up the work of training dogs for this 
Kuarra aux oyollitas. 



Science Notes. 

Mr. Douglas, of Harvard College Observatory, has 
determined the period of rotation of Ganymede, the 
third satellite of Jupiter. He proves it to be 7 days, 
5 hours, that is, nearly equal to its period of sidereal 
revolution. This confirms the statement of Herschel, 
that the satellites of Jupiter always turn the same 
face to their planet as the moon does to the earth. — 
Revue Scientifique. 

Rinderpest being a cattle disease. Dr. Koch has found 
out that it does not attack birds. He tried to inoculate 
hens, pigeons, guinea fowls, a crane, an eagle and a 
secretary bird with the bacillus of the disease, but it 
did not affect them. He was equally unsuccessful 
with dogs, mice, rabbits and guinea pigs, but is not 
sure that the disease may not be conveyed to cattle by 
any of these animals. 

The town council of Berlin have, by the advice of 
Prof. Virchow, decided to appoint a municipal hydro- 
logist, whose duty it will be to supervise the Berlin 
waterworks in the interest of public health. In Paris 
the water supply is becoming a serious question, espe- 
cially in view of the coming exhibition. The con- 
sumption has been steadily increasing for some years, 
and the authorities are busily engaged in the considera- 
tion of schemes for securing an adequate supply in the 
future. 

According to the Revue de I'Electrieit^. birds are 
provided for in a wonderful way by nature. It may be 
noticed that their plumage is always tidy, no matter 
how rapid their flight maj' have been a moment before 
the time of our observing them. This, says the French 
paper, is due to the feathers being electrified positively, 
the down negatively by the air, so that the attraction 
between them makes them cling together in their 
place. This is very interesting, if the statement can be 
substantiated. 

An inhabitant of the Scilly Islands was struck by 
the fact that the rats there seemed to prosper greatly, 
although the place is very barren. He resolved to in- 
vestigate the cause of this, and digging up some of the 
nests by the seashore, found that the rats had dragged 
crabs into their holes, and, in order to prevent their 
escape, had bitten off their legs. No doubt the prey 
had been seized at low tide and brought home, to be 
stored up there by the original device just described. — 
Der Stein der Weisen. 

Nitrate of lead is the cheapest disinfectant known 
that fulfills its intent. It does not, however, prevent 
putrefaction. The chloride of lead is much more ef- 
fective in all directions. It is made by dissolving a 
small teaspoonful of the nitrate of lead in a pint of 
boiling water ; then dissolving two teaspoonfuls of 
common salt in eight quarts of water. When both are 
thoroughly dissolved, mix the solution. When the 
sediments have settled, you have two gallons of clear 
fluid, which is a saturated solution of chloride of }ead 
in water. A pound of nitrate of lead will make several 
barrels of the liquid and cost fifty cents retail. 

Dispatches from Tacoma, Wash., dated August 3, 
say mail advices give further particulars of the great 
eruption of Mount Mayon in the Philippines, which 
began on June 26. This volcano is in the southern 
portion of the island of Luzon. It was said at first that 
fifty-six persons lost their lives and many more were in- 
jured, but the latest advices at Hong-Kong from Manila 
place the loss of life to July 1 at fully 500. It was believed 
in Manila that the loss would be much greater before 
the volcano subsided. The flourishing towns of Mali- 
pot, Bacay and Libog were partly or wholly destroyed, 
and lava was still pouring into them. Many small 
hamlets and valleys at the foot of the mountain were 
certain of destruction, and it was considered no less 
certain that many of the rural population would be 
caught by the falling ashes and running red hot lava 
before they could get out of danger. 

A series of geological lectures lately delivered in 
Boston by Mr. Grabau possessed the special value of 
throwing light, according to the most recent investiga- 
tions, upon the feature of consolidation which pe- 
culiarly characterizes the conglomerates in some parts 
of New England, which have long been the subject of 
scientific study. This consolidation the lecturer finds 
to be due, in many cases, to the cementing together of 
sand and pebble by the carbonate of lime, silica or 
oxide of iron present in the water — a process even now 
going on, in many places, in the sediment deposited ai 
the mouth of rivers or on the sea coasts, where the 
water contains an abundance of these materials. Ot 
this formation are the sandstones, pudding stones and 
freestones, which occupy so important a place in mod- 
ern construction, their value for this purpose vary- 
ing with their resistance to the action of the atmo- 
sphere, which depends upon the nature of the cement- 
ing principle holding the mass together ; some of the 
pudding stones are so resistant to the atmosphere that 
ages have not disintegrated them, due to the presence 
of felsite pebbles and a clay cementing substance. The 
great necessity, in laying these stones, of observing 
their lines of stratification has only within a few years 
been appreciated by builder*. 
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To the Yogi and Mahatinas of India, the magicians 
and illusionists of Europe and America are indebted 
for the ideas of many of their best tricks and illusions. 
While the published 
reports of many of 
the alleged marvel- 
ous effects produced 
by the "wonder 
workers " of India 
must be taken with 
a very large amount 
of salt, yet we must 
give these people 
due credit for being 
the originators of 
many tricks from 
which the modern 
magician has taken 
principles on which 
he has founded and 
created several of the 
grandest and most 
succes.sful illusions of 
modern times. 

Take, for instance, 
the illusion known 
as " black art, " or the 
" midnigcht mysteries 
of the Yogi," made 
famous in this coun- 
try by those master 
minds of magic, 
Harry Kellar and the 
late Alexander Herr- 
mann. The weird 
illusion is founded on 
an idea advanced by 

the Yogi of India. No doubt nearly all of the readers 
of this article have seen " black art " presented by one 
of the above named magicians, yet the number who 
could advance a plausible explanation of how it was 
done are very few, because as soon as one thinks that 
he has discovered the secret, the performer produces 
an effect in direct variance with the principle on which 
the illusion appears to be founded. 

In this illusion the entire stage from the first groove 
to the rear is hung with black velvet, the floor covered 
with black felt, and the top is covered with black vel- 
vet, thus forming a large room lined entirely in black. 
The regular footlights are turned out, and a special set 
are used, that consist of a row of open gas jets placed 
on a line with the boxes, and carried up the outside of 
the black room, as shown in the large engraving. 

The lights throughout the entire house are either 
turned very low or put out, with the exception of the 
special lights mentioned above. 

The curtain rises, disclosing the black chamber. In a 
moment the luagician appears, dressed in a white suit ; 
a wave of his hand, and a white wand appears float- 
ing in the air, which the magician secures. A wave of 
the wand, and a table appears on the right, then a 
second table appears on the left. A large vase ap- 
pears on one of the tables, and a second vase ap- 
pears on the magician's outstretched hand. Both of 
the vases are shown and proved empty, and in one is 
placed a few orange seeds, and the wand is passed 
over the vase, which instantly becomes filled with 
oranges. The oranges are poured into the second, 
then returned to the first vase, when they disappear as 
quickly and as mysteriously as they appeared, and the 



vases are again shown empty, and again placed one on 
each of the tables. A borrowed watch is placed in one 
of the vases, from which it disappears and is found in 
the vase on the other table. A life-size skeleton now 
appears and dances around the stage, becomes dismem- 
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THE STAGE SETTING FOE BLACK AET. 

bered, the separated parts floating about, but they 
finally rearticulate themselves, and the skeleton van- 
ishes. Now a rabbit is seen in one of the vases, from 
which it is taken by the performer, and in his hands it 
becomes two, which are tossed in the air and disappear. 




THE JOINTED FA?ES SKELETON. 

The number and style of tricks performed in the 
mysterious black chamber are almost unlimited, but an 
explanation of the ones mentioned above will suffice to 
show how " black art " is performed. 

While the stage is draped in black, everything that 



appears is painted white, and the magician is dressed 
in white. There is an assistant on the stage all through 
the act, but as he is dressed in black, with gloves on 
his hands and hood over his head, made of black velvet, 
he is not seen by the spectators, whose sight is some- 
what dazzled by the 
open gas jets. The 
tables are on the 
stage, but covered 
with pieces of black 
velvet, rendering 
them invisible. The 
second engraving 
shows how the assist- 
ant removes the 
piece of velvet and 
causes a table to ap- 
peo,r at the magi- 
cian's command. 

The vases are also 
sitting on the stage, 
but covered with 
pieces of black vel- 
vet. By picking up 
the covered vases 
the assistant can 
cause them to ap- 
pear, by removing 
the velvet, one on 
the table and the 
otheronthe perform- 
er's hand. The 
oranges are in a black 
velvet bag, from 
which the assistant 
pours them into the 
vase. To cause the 
oranges to vanish, 
the magician, in- 
stead of pouring them into the vase, pours them into 
the open mouth of a large black bag held by the assist- 
ant just over the lower vase. The transposition of the 
watch from one vase to the other is just as easy. The 
assistant merely removes it from the vase in which the 
performer placed it, and places it in the second vase. 
The manipulation of the rabbit is equally simple. The 
assistant places the first one in tho vase by means of 
a black bag in which it was concealed, then places the 
second one in the performer's hands from a second 
small bag. In vanishing the rabbits the performer 
merely tosses them up into a large open-mouthed black 
bag held by the assistant. 

The skeleton is made of papier mach6, painted white, 
and fastened on a thin board that is sawed to shape 
and covered with black velvet. One arm and one leg 
are jointed so as to be readily removed and replaced by 
the assistant when he is operating the skeleton. The 
two last illustrations fully explain the method of con- 
struction and manipulation of the skeleton. 

The tables are made either of wood or papier mach6 
and painted white. The vases are made of papier 
rnach^, painted white on the outside and black on the 
inside. The reason the inside of the vases are painted 
black is to prevent the hand of the assistant being seen 
when he places it in the vase. 

This is one of the most expensive of stage illusions, 
costing several hundred dollars to properly stage it 
with the best drapery and accessories, and unless such 
are used the proper illusory effect is lost. In magic as 
well as in other business, cheap apparatus is dear at 
any price. 



A BRONZE monument of PSre Marquette, the priest 
and explorer, was unveiled in Marquette, Mich., on 
July 15. 





AN ASSISTANT EEKOVINO THE TABLE COVER. 



THE DISABTICULATED SKELETON. 
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The Extent of the Universe. 

Prof. Simon Newcomb has delivered an interesting 
address on the "Problems of Astronomy" at the dedi- 
cation of the Flower Observatory, University of Penn- 
sylvania. It is printed in full in Science. We take 
from it the following passage : 

I have seldom felt a more delicious sense of repose 
than when crossing the ocean during the summer 
months I sought a place where I could lie alone on the 
deck, look up at the constellations, with Ijyra near the 
zenith, and, while listening to the clank of the engine, 
try to calculate the hundreds of millions of years 
which would be required by our ship to reach the star 
a Lyrse, if she could continue her course in that direc- 
tion without ever stopping. It is a striking example 
of how easily we may fail to realize our knowledge 
when I say that I have thought many a time how de- 
liciously one might pass those hundred millions of 
years in a journey to the star a Lyrse, without its oc- 
curring to me that we are actually making that very 
journey at a speed compared with which the motion of 
the steamship is slow indeed. Through every year, 
every hour, every minute, of human history from the 
first appearance of man on the earth, from the era of 
the builders of the Pyramids, through the times of 
Caesar and Hannibal, through the period of every 
event that history records, not merely our earth, but 
the sun and the whole solar system with it, have been 
speeding their way toward the star of which I speak 
on a journey of which we know neither the beginning 
nor the end. During every clock beat through which 
humanity has existed it has moved on this journey by 
an amount which we cannot specify more exactly than 
to say that it is probably between five and nine miles 
per second. We are at this moment thousands of 
miles nearer to a Lyrse than we were a few minutes ago 
when I began this discourse, and through every future 
moment for untold thousands of years to come the 
earth and all there is on it will be nearer to or Lyrse, or 
nearer to the place where that star now is, by hundreds 
of miles for every minute of time come and gone. 
When shall we get there ? Probably in less than 
a million years, perhaps in half a million. We can- 
not tell exactly, but get there we must, if the laws 
of nature and the laws of motion continue as they are. 
To attain to the stars was the seemingly vain wish of 
the philosopher, but the whole human race is, in a 
certain sense, realizing this wish as rapidly as a speed 
of six or eight miles a second can bring it about. 

I have called attention to this motion because it may 



in the not distant future afford the means of approxi- 
mating to a solution of the problem already men- 
tioned — that of the extent of the universe. Notwith- 
standing the success of astronomers during the present 
century in measuring the parallax of a number of 
stars, the most recent investigations show that there 
are very few, perhaps hardly more than a score of 
stars of which the parallax and therefore the distance 
has been determined with any approach to certainty. 
Many parallaxes, determined by observers about the 
middle of the century, have had to disappear before 
the powerful tests applied by measures with the helio- 
meter ; others have been greatly reduced and the dis- 
tances of the stars increased in proportion. So far as 
measurement goes, we can only say of the distances of 
all the stars, except the few whose parallaxes have 
been determined, that they are immeasurable. The 
radius of the earth's orbit, a line more than 90,000,000 
miles in length, not only vanishes from sight before we 
reach the distance of the great mass of stars, but be- 
comes such a mere point that, when magnified by the 
powerful instruments of modern times, the most deli- 
cate appliances fail to make it measurable. Here the 
solar motion comes to our help. This motion, by which, 
as I have said, we are carried unceasingly through space, 
is made evident by a motion of most of the stars in the 
opposite direction, just as, passing through a country 
on a railway, we see the houses on the right and on the 
left being left behind us. It is clear enough that the 
apparent motion will be more rapid the nearer the ob- 
ject. We may, therefore, form some idea of the dis- 
tance of the stars when we know the amount of the 
motion. It is found that in the great mass of stars of 
the sixth magnitude, the smallest visible to the naked 
eye, the motion is about three seconds per century. 
As a measure thus stated does not convey an accurate 
conception of magnitude to one not practiced in the 
subject, I would say that, in the heavens, to the or- 
dinary eye, a pair of stars will appear single unless 
they are separated by a distance of 150 or 200 seconds. 
Let us then imagine ourselves looking at a star of the 
sixth magnitude, which is at rest while we are carried 
past it with the motion of six or eight miles per second 
which I have described. Mark its position in the 
heavens as we see it to-day ; then let its position again 
be marked 5,000 years hence. A good ej-e will just 
be able to perceive that there are two stars marked 
instead of one. The two would be so close together 
that no distinct space between them could be per- 
ceived by unaided vision. It is due to the magnifying 



power of the telescope, enlarging such small apparent 
distances, that the motion has been determined in so 
small a period as the 150 years during which accurate 
observations of the stars have been made. 



liord Kelvin on Contact Electricity. 

At the Royal Institution Lord Kelvin recently gave 
a most important lecture. He began by showing an 
experiment which conclusively proved Volta's theory 
that, when a zinc plate and a copper plate were put in 
contact, one became charged with positive electricity 
and the other with negative. Although he had shown 
this experiment fifty years ago at Glasgow University, 
says the Builder, yet an immense amount of ingenuity 
had been wasted recently in trying to explain away this 
phenomenon. He considered that Volta was absolutely 
right and made an appeal to physicists to study Volta's 
work seriously. A very interesting and novel experi- 
ment was shown. A plate of uranium was connected 
to one terminal of an electrometer, and was then 
touched by a plate of aluminum. It was seen by the 
deflection of the spot of light that the uranium plate 
became at first positively electrified ; it then gradually 
lost its charge and became negatively electrified. 
Lord Kelvin could suggest no explanation of this very 
mysterious experiment. Another interesting topic 
touched upon was Becquerel's discovery of the radia- 
tion given off by uranium. This radiation is very 
feeble, but photographs of coins, etc. taken by its 
means were thrown on a screen. He stated that it 
had been conclusively proved that this radiation was 
not due to phosphorescence, or the slow radiation of 
light previously absorbed, and he could give no ex- 
planation of it. Lord Kelvin was slightly discursive, 
but he was listened to most eagerly, and his points 
were rapidly taken up by an appreciative audience. 



Big Pension Roll. 

The pension roll of the United States has almost 
reached the million mark. Commissioner Evans has 
just issued a statement showing that at the beginning 
of the fiscal year the pensioners numbered just 983,528, 
an increase of 12,850 for last year. During that year 
50,101 new pensions were granted and 3,971 persons 
were restored to the rolls. Old age and disease, how- 
ever, are working great inroads into the lists, for there 
were 31,960 deaths during the year. Other sources of 
loss were 1,074 from remarriage of widows, 1,845 orphans 
attained majority, 2,683 failures to claim pensions, and 
3,560 losses from unrecorded causes. 



BECENTLY PATENTED INTENTIONS. 
mechanical. 

Roller Mill Belt Peed.— Evelyn E. 

Protheroe, Brodhead, Ky. According to this improve- 
ment the adjusting devices are at the outside of the ma- 
chine, away from the rusting induence of the hot, moist 
air of the internal parts. The invention also provides a 
regulating gate to so control the stock that it will accu- 
mulate in proper quantities the full width of the belt at 
its delivery end, finally overcoming the resistance of the 
gate and dropping in an even sheet to the grinding rolis, 
there being no liability of the feed choking, and stock 
that may escape from the belt feed being automatically 
returned. 

Well Pumping Power.— George W. 

Grimes, Bluffton, Ind, This invention relates to de- 
vices to be placed at a central station to operate a series 
of surrounding pumps for oil or water wells, providing a 
power of large capacity for operating a great number of 
wells. A master shaft is supported vertically in a metal 
frame on a base sill, auxiliary shafts supported by the 
frame having gear connection with the master shaft, 
there being pump rod actuating devices on the master 
shaft and on the auxiliary shafts, and driving mechanism 
having connection with the master shaft. The actuating 
mechanism is firmly attached to the shaft to rotate with 
it and also to prevent a vertical movement of the actuat- 
ing devices relatively U* the shaft. 

Tool for Screwing Treknails,— 

Albert Collet, Paris, France. A brake strap, according 
to this improvement, has vertical teeth adapted to en- 
gage and bite into the head of the.treenail, on the inner 
face of its first convolution, and the strap also has hori- 
zontal openings adapted to be engaged by the ends of a 
lever or cross piece having at its middle an upwardly 
projecting square boss on which fits an operating key, a 
central vertical rod descending: into the treenail, and cen- 
tering the screwing tool on its head. The strap is locked 
on the nail by its teeth, when turned in one direction, 
thus carrying the treenail forward and screwing it in, 
and when turned in the opposite direction the strap 
opens out and turns freely without engaging the nail. 



Ralltvay Appliances. 

OwiTCH.— Michael F. Finnerty, Brook- 
lyn, N. Y. A switch more especially designed for use on 
street railways is provided hy this invention, its con- 
struction being such as to permit the motorman or grip- 
man to readily set the switch as desired while the car is 
approaching it. The switch point is connected with a 
Ldr adapted to be shifted transversely, a lever is con- 
nected with the bar, and cam levers adapted to be actuated 
from the approaching car control the movement of the 
bar to shift the switch point to open or closed position. 
The device is simple and strong, and not liable to get 
out of order. 



iniscellaneons. 

Sewing Machine Ripper, — Charles 

H. Stuart, Newark, N. Y. A simple and inexpensive 



ripping attachment is provided by this invention, readily 
applicable to any sewing machine, the knife of the at- 
tachment being secured to the needle bar and taking the 
place of the needle. A needle plate is also arranged to 
cover the feed device of the machine without interfering 
with its movements, the plate serving both as a guide for 
the ripping knife and a guide for the seam being ope- 
rated upon. The shank of the knife is adapted to be 
secured in the needle receiving socket, and its blade is 
preferably razor-shaped, with either a straight or ser- 
rated cutting edge. 

Stamp Affixing Machine.— Sinclair 

Tousey and Ella Be Long, New York City. To facilitate 
putting stamps ou envelopes or packages, this machine 
provides for moistening the place where the stamp is to 
be afi^xed, has a reservoir for the stamps, and an auto- 
matic mechanism drawing one stamp at a time from the 
reservoir to a plunger, one movement of the hand placing 
the stamp on the moistened envelope or package and 
operating the plunger to fix the stamp in position. Stamp- 
receiving receptacles mav be introduced at will in the 
machine, providing for a supply of stamps of different 
denominations, to be used as desired. 

Automatic Dump for Hoisting Buck- 
ets.— Matthew Liston and Luther Wilson, Ward, Col. 
This improvement comprises an inclined and pivoted 
frame on which slides an attached cage shaped to receive 
the buckets and having at its upper end inwardly pro- 
jecting hooks which engage the upper end of the bucket, 
the latter sliding the cage up the frame until the bucket 
overbalances the frame and its contents are discharged. 
Supporting slide bars are attached to the frame and 
extend therewith inside the cage, supporting the bucket 
above the cage, so the bucket will not engage the cage 
to slide it upward until the bucket is entirely within the 
cage and engages the hooks upon the upper end. 

Four-Wheeled Vehicle.— John W. 

Windle, Ormstown, Canada. According to the con- 
struction provided for by this improvement, the bottom 
of the vehicle body is below the top plane of the wheels, 
owing to the upward curve of the bolsters. The bolsters 
have their ends turned upward and then downward, truss 
bars connecting the downwardly turned portions, and the 
wheels having axle bearings in the downwardly turned 
portions. Bifurcated ends of a bolster embrace each pair 
of wheels. 

Coat Holder. — Robert J. Stuart, 

New Hamburg, N. Y. To assist people who, from 
rheumatism or other cause, find it difficult to put on a 
coat or similar garment, this invention provides a holder 
having two horizontal bars with forwardly extending 
clamping fingers, a spring acting on an arm to clamp the 
fingers together to support a coat, the device being con- 
nected with a standard or support, there being also a 
foot lever and connections by which the clamping fingeiB 
may be operated. 

Lock.— Giuseppe Piccioni, Montefiore, 
Italy. According to this invention, the wards of the 
lock are pivoted to yield on the insertion of a tool, pre- 
venting the obtaining of a duplicate of the key by mak- 
ing an impression of the wards, and the key has a cen- 



tral socket with grooves and shoulders to act on the 
wards of the lock after the fashion of bits, but the 
socket is so formed that no impression can be taken of 
its shape from which to make a duplicate of the key. 

Buckle.— Charles F. Francisco, San 

Diego, Cal. This invention is for an improvement on a 
formerly patented invention of the same inventor, the 
buckle frame having a tongue bar to which is hinged a 
keeper, the tongue having a shoulder engaged with the 
keeper, and the latter having an end cross bar and an 
intermediate fulcrum bar which serves in rocking the 
keeper to lift the point of the tongue. 

Curtain Fixture Bracket.— Edward 

W. Farnham, Chicago, III. This device is stamped out 
of sheet steel, its main plat« comprising a base wing 
with a screw hole for the fastening screw, and a flange 
or bearing wing, and both wings having slots in which fit 
lugs on a rib plate adapted to act as a screw driver in 
putting up the device and remaining secured to the 
bracket. 

Stair Carpet Fastener.— Harry C. 

Adams, New York City. According to this improve- 
ment, plates extending nearly the width of the stairs are 
permanently attached at the angle of the riser and 
tread, such plates being bent toward each other and 
having serrated or toothed edges, the carpet as it is 
stretched in place being forced into the space between 
the opposing toothed edges of the fastener. The fast- 
ener may be made entirely of one piece of thin sheet 
metal, bent to right angle, with fianged toothed edges. 

Dust Pan.— Lloyd P. Ray, Seattle, 

Washington. This pan is made to lie close to the floor 
from which the dust is to be taken, and has a thin strong 
plate along its receiving edge. It has a removable and 
adjustable handle, and a spring fastening device adapted 
to hold the handle at an angle to the pan when the Latter 
is in use, or permitting the handle to be carried to a po- 
sition parallel with the pan, the handle also serving as a 
means for suspending the pan. 

Blacking Brush and Dauber. — 

Louis Barberie, Brooklyn, N. Y. This device is adapted 
for either shoe or stove blacking, the main brush having 
in the sides of its back, near the front end, pivot arms 
adapted to carry a dauber socket which may be swung 
up, with the dauber, over the back of the brush, or 
turned down in position for use, the dauber being moved 
and held in proper position by a finger piece. The de- 
vice is very simple and can be cheaply manufactured. 



Designs. 

Slate. — Belle McConnellogue, New 

York City. According to this improvement, a narrow 
box adapted to receive pencils, etc., is fitted to and ex- 
tends across one end of the slate and its frame, the box 
having a hinged lid and a catch to hold it closed. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS, ETC. 

Roman and Medieval Art. By W. 
H. Goodyear. 1997. Meadville, Pa.: 
Flood & Vincent. The Chautauqua- 
Century Press. Pp. 307. Price $1 

This is a revised and enlarged edition of a work which 
was published in 1893. It contains much additional in. 
formation and a large number of new illustrations. Those 
wbo are acquainted with the work of Professor Good- 
year will expect that the present volume will be up to his 
" Renai&sance and Modem Art," and his " History of 
Art," and in this they will not be disappointed, for it 
would be hard to find in any language a clearer or more 
concise history of Roman and medieval art, and all re- 
duced to the smallest compass. There is a continuity of 
thought running through the book from the first to the 
last page which shows that the author is a perfect mas- 
ter of hia subject. It will be readily seen that Professor 
Goodyear is a believer in the " picture book," and in this 
he is entirely correct. Art works should always be illus- 
trated freely by photo-engravings from the monuments, 
eschewing perhaps the more artistic wood cut. The 19tJ 
illustrations in the present book, though many of them 
are of small size, are admirably selected and are very well 
reproduced. We can cordially commend this book to our 
readers as a safe guide, which, unfortunately, many so- 
called art works are not. 

The Prospector's Field Book and 
Guide in the Search for and the 
Easy Determination of Ores and 
Other Useful Minerals. By 
Prof. H. S. Osborn, LL D. Illus- 
trated by fifty-eight engravings. 
Third edition. Revised and enlarged. 
Philadelphia : Henry Carey Baird & 
Company. 1897. Pp. xxii, 274. Price 
$1.50. 
This is the thu^ revised and enlarged edition of a work 
which has already demonstrated its value. It treats of 
crystallography, surveying, the analysis of ores by the 
wet and dry methods, and each of the metals is taken up 
in turn and a great deal of information is given about 
each with special reference to what is usually required 
by the prospector. Petroleum, asphalt, gems, and pre- 
cious stones are not neglected. This is probably the 
most practical work which can be put in the hands of 
the inexperienced prospector. 

The Principles of Fruit Growing. 
By L. H. Bailey. New York: The 
Macmillan Company. Pp. 508. Price 
$125. 
One who is just starting out to grow fruit, for pleasure 
or profit, may obtain in this book a most excellent guide 
and teacher, and there are few whose experience has 
been so extended that they may not learn from it 
much of value. It treats very completely and specifi- 
cally of location and climate and the tillage and fertiliz- 
ing of fruit lands as prime factors in attaining high suc- 
cess; and with much detail of the planting and secondary 
and incidental care of the fruit plantation, including 
diseases, insects and spraying, and closes with a highly 
valuable chapter on the picking and packing of fruit, itQ 
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storage and shipment to market. It would be well if 
every one who has it in mind to start, or has the oppor* 
tunity to care for, an orchard, or a lees number of valua- 
ble trees, would first master the subject as it is set forth 
in this book. 

The Civil Service Guide. By L. M. 
Bryan. New York: Dick & Fitz- 
gerald. Pp. 112. Price $1. 

A manual fur applicants for government positions 
under the United States civil service examinations is 
here presented in revised form. It contains rules, spe- 
cimen examination questions, requirements of applicants, 
salaries, etc., with full instructions for applicants 
for positions in all branches of the classified civil 
service of the United States, including the govern- 
ment printing department, the post office, custom house, 
and internal revenue service, as well as the departmental 
business and the non classified consular service. It can- 
not fail to be useful to intending applicants for posi- 
tions. 

The Superior Drill Company of Spring- 

field, O., make of a neatly bound pocket memorandum 
book, with celluloid titie and calendar, an appropriate 
advertisement of their business. 
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TABLE OF CONTENTS. 
No. 1. Two perspective elevations {one in colors) and 
floor plans of a cottage at Binghamton, N. Y , 
recently erected at a cost of $3,500 complete. 
Mr. Elfred Bartoo, architect, Bine^hamton, N. Y. 
An attractive design in the English style. 
No. 2. A cottage at Scranton, Pa, recently erected for 
Mr. E. Healy, at a cost of $7,000 complete. Per- 
spective elevation and floor plans. A modem 
design well treated. Mr. Edward H. Davis, 
architect, Scranton, Pa. 
No. 3. A residence at Prohibition Park, S. I., recently 
erected for Mr. J. W. Hoban, at a cost of $3,300 
complete. Excellent design of modern Ameri- 
can style, with Colonial treatment and detail. 
Mr. John Winans, architect and builder. Prohi- 
bition Park, S. I. Two perspective elevations 
and floor plans. 
No. 4. A suburban school house at Overbrook, Pa., de- 
signed to resemble a private residence instead 
of a public building. An exceedingly attractive 
design. Mr. William L. Price, architect, Phila- 
delphia, Pa. Two perspective elevations and 
floor plans. 
No. 5. Residence at Larchmont, N. Y., recently erected 
for Mr. Henry A. Van Liew. Pleading design, 
with many excellent features, Two perspective 
elevations and floor plans; also a view of stable, 
with ground plan. Mr. H. C. Stone, architect, 
New York City. 
No. 6. Cottage at Clinton Township, N. J., recently 
erected for the Protective Building and Loan 
Association, at a cost of $1,500 complete. Two 
perspective elevations and floor plans. Messrs. 
Hobbs Brothers, architects, Newark, N. J. A 
neat design. 
No. 7. A residence at Larchmont, N. Y., recently erected 
for Miss Flint. Two perspective elevations and 
floor plans. The design presents a good, mo- 
dem, sensible house of pleasing appearance, 
treated with Colonial detail. Messrs. G. E. 
Harney and W. S. Purdy, architects, New 
York. 
No. 8. Residence at Prince's Bay, Staten Island, recently 
erected for A. W. Browne, at an approximate 
cost of $8,000. A rustic design of much ar- 
tistic merit. Perspective elevation and floor 
plan. Mr. F. W. Beall, architect, New York 
City. 
No. 9. Cottage at Forest Hill, N. J., recently completed 
for Mr. Charles W. Clayton, at a cost of $3,800 
complete. An attractive design. Perspective 
elevation and floor plan. Mr. H. Galloway 
Teneyck, architect, Newark, N. J. 
No. 10. Residence at Evanston, Dl., recently erected for 
Mr. C. B. CoDgdon. A substantial and digni- 
fied design. Two perspective elevations and 
floor plans. Messrs. A. M. F. Golton & Son, 
architects, Chicago, III. 
No. 11. A pulpit of the Cathedral of Treves. Half page 

engraving. 
No. 12. Washington Monument, Philadelphia. Presented 
to the city by the State Society of the Cincin- 
nati and unveiled by President McEinley. One 
of the most important and imposing monu- 
ments ever erected in the United States. Cost 
$250,000. Designed by Mr. Rudolph Siemering, 
the German sculptor. 
No. 13. Aliscellaneous Contents : Palais Royal to be de- 
molished. —Largest hotel on earth.— A quick 
piece of work.— Drawing materials, sun-eyors' 
instruments, etc.— Statue of Mercury at the 
Nashvilla Exposition, illustrated. — Compo- 
board.— Improved heaterc and furnaces, illus- 
trated.— Stair builders' goods.— Architects' and 
builders' directory. 
The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Tbirty- 
two large quarto pages, forming a large and splendid 
Magazine of Architecture, richly adorned with 
elegant plates and fine engravings, illustrating the most 
intQresting examples of Modem Architectural Construc- 
tion and allied subjects. All who contemplate building, 
ur improving homes or structures of any kind, have in 
this handsome work an almost endlcES series of the 
latest and best examples from which to make selections, 
thus saving time and money. 

The Fullness, Richness, Cheapness and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. 3old by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York, 
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The Air Line Limited— New York to Boston, 5 hours 
in transit. From Grand Central Station 1 P. M. week 
days only. 

For static machines for all purposes, and X ray appa- 
ratus, write Reedsburg Electric Mfg. Co., Reedsburg, 
Wis., V. S. A 

The celebrated " Homsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

I^T" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. Tins is for oui 
information and not for publication. 

References to former articles or answers should 
give date of paper and p^e or number of question. 

Inquiries not answered m reasonable time should 
De repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addreraes of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may toe had at the office. Pnce 1 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ininerals sent for ezaminatJon shoold be distinctly 
marked or labeled. 



(7187) G. T. M. writes: I would like to 
have information on melting gold. I melted some in a 
crucible, and all the gold went through the bottom and 
left a hard hall that looked like iron. When I went to 
look for the gold, I could find none. Will you inform 
me how to prevent the same? A. Mr. C. A. B. says : We 
advii^e your correspondent to start with sound crucible. 
Use saltpeter and borax with gold in melting and have 
a strong fire. 

(7188) G. R. B. writes : As I intend to 
make the small eight light dynamo described in Scien- 
tific American Supplement, No. 600. but wish to 
use it as a regular shunt wound machine, could you 
kindly let me know what gage wire I should use on the 
fields and armature, and about how much? I should like 
to get the same voltage and amperage; perhaps greater 
amperage, if possible. I should like to put one length of 
wire on the fields, instead of in sections. A. Use No. 16 
American wire gage in the armature, with 10 turns in 
each coil, making a total of 480 conductors in the arma- 
ture. Same sized frame as original. Use No. 30 A. W. 
gage in the field. On each field wind 1,300 turns, mak- 
ing a total of 2,400 turns. This gives about one ampere 
more than the original design. A field regulator or out- 
side resistance should be used containing about 10 ohms. 



TO INVENTORS. 

An experience of nearlyflfty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be bad on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO.. office Scientific American, 
361 Broadway, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

AUGUST 10, 1897* 

AND BACH BBARINQ THAT DATE. 

( See note at end of list about copies of these patents.] 



Acid and making it, naphthylenediamin>sulfo, 

Rosenberg & Krecke ... 587,757 

Acid, apparatus for producing carbonic, G. 

Tresenreuter 586,037 

Acid, obtaining oxalic, GJ. F. Zacher 587.777 

AdjustaUe wrench, W.J.Jones 587,972 

Aeratingand refrigerating liquids, means for, G. 

Mills 587,987 

Alarm. See Burglar alarm. Electric alarm. 

Electropneumatic alarm. 

Ammunition, subcaliber, F. J. Kabbetb 587.857 

Animal trap. J. W. West 587.894 

Armature, S. H. Short 587,871 

Armature for dynamo electric machines. S. H. 

Short 587.765 

Armature windings, wire for, S. H. Short 587,764 

Atomizer, H. B. Weaver. 587.890 

Ax. J. B.Latimer 588.072 

Axle for vehicles, antifriction. S. W. Taylor 588.032 

Bag. See Bicycle tool bag. Hot water bag. 

Bag holder, J. Littlejohn 588^3 



^^^bvevtistementB. 



ORDINARY RATES. 
Inside Paget each insertiOD) - 7S cents a line 
Back Page, eacli insertion* - - 91.00 a line 

tWFor some classes of Advertisements^ Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and Is set in agate type. Engravings may bead adver- 
tisements at tbe same rate per agate line^ by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OfiBce as early as Thursday 
morning to appear in the fuliowioK week's isEtue. 




Ah^ Foot power 

Otar * Screw... 

...cutting 
I olhAe Automatic 
kdinea cross feed 

9 and 1 l-lnch Swine. 
New and Original Features 

Send f<r Catalogue B, 
Seneca Falls Mfg. Company, 
695 Water St., Seneca FalKNT 



SCIENTIFIC AMERICAN SUPPLE- 
MENT.— Any desired back number of the Scientific 
American Sctpplehent can be had ac this office for 
10 cents. Also to be bad of newsdealers In all parts of 
the country. 



L"0WER& foot SMAPERS, planers, ORILIS, 
M-fklPC MACHINE. SHOP OUTFITS, TOOLS 
** ■ n^*^. AND SUPPLIES. CATALOGUE FRLE- 

^EBASTIAN LATHECO, 120 CULVERT ST. CINCINNATI. 0. 



THE HALL 

BRASS PIPE WRENCH. 

A PERFECT TOOL 
WITH KRICTION <;IMP. 

BushtuKS for all sizes and shapes. 
HlKhly polished pipes made 

up iritbout scar or injury. 

.For Circulars and Prices 
WALWORTH MFG. CO, 16 Oliver St 




BOSTON, MASS. 



Queen's Patent "Triple Plate" 
Toepler-Holtz Electrical Machine. 




Can be used at all 
times of year and in 
all kinds of weather. 
Prices range from *25 
to $50. ^" Circular 
on application. We 
carry a complete line 
ftf Electrical and 
Physical Instruments 
ema Apparatus. 
QUEEN & CO., Inc. 
1011 Chestnut St. 
Philadelphia, Pa. 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

RAND DRILL CO. 1 

Send for Catalogue. 100 Broadway, New Yorl(. 



WORK SHOPS 

of Wood and Metal Workers, with, 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ■ 

allow lower bids on jobs, and give 
greater pront on the work. Machines 
sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 
1999 Ruby St,, Rockford, III. 




**Tt*Cell$^jn)cut*Cool$" 

Every Mechanic, Metal Worker, or 
person interested In Machinery Sup- 

8 lies should have our new 1897 Tool 
ataloKue. It contains 710 pages, size 
1(^^7^, and is an exhaustive and 
instructive list of all tools that may 
be required. Handsomely bound in 
cloth, express paid on receipt of $1. 
Mon er paid for book will be r efun d- 
ed with first order amounting to $10 
OT over. Send stamps or rnoney order. 

MONTGOMERY&CO. 

MAKERS AND JOBBERS IN 

FINE TOOLS, 

105 Fulton Street, New Yorl( City. 




The Coburn Patent Trolley Track 

Store Ladders. 

A PAIR OP STAIRS ALL ALONG 

THE LINE OP SHELVES. 

tM~ Seiid for Book. 

The Coburn Trolley Track Mfg. Co. 

HOLYOKE, MASS. 



Going to Build? 

Use the best Hardware, which costs so little 
more than the poor stuff so often used. "Sar- 
gent's Book of Designs" will help you and 
will cost you nothln^i. if you purpose building, 
Bend for it to Saigent & Co., 37 Chamber? Street, 
New York. 
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C. & F. Drill Holder 

Attachment converting a Breast or Hand 
Drill into a Bench Drill. Readily clamped 
to table and holds almost any size or pat- 
tern of drill stock. Price ^1.50. 

tW Send stamp f or catalogue of 
machinists* tools, 

CHANDLER & FARQUHAR, 

38 Federal Street. BOSTON, MASS. 



ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

r°s'TOEFIANCE.OHlO,US.A. 

MANUFACTURERS OF SPLCIAL 
WOOD WORKING MACHINERY 

FOR HUB, SPOKE, WHEEL, BEND-I 
INC, WAGON, CARRIAGE, SHAFT 
POLt,NECK-Y0KL,SIN&LE:TRtE,l 

HANDLEi BARREL- HOOP FACTORIES, 

LARGEST LINE IN THt WORLD 
SATISFACTION GUARANTEED- 




Basket makinK machine, E. Horton 

Bearine, step, T. H. Springer 

Bed, folding, B. A. Ohliger 

Bed, invalid, P. Jermain 

Bed slat, Kyan & Weber 

Beer drawing apparatus, H. Metzger 

Beltcoupling, J. C. Hoshor 

Belt tightener, A. B\ Snyder 

Bicycle, H. W. Hoeft 

Bicycle, T. D. & A. S. McCall 

Bicycle balancer, D. J. Reardon 

Bicycle brake, B. D. Bockwell 

Bicycle brake, W. D. Smith 

Bicycle chain adjustment, W.L. I^ecker 

Bicycle fork crown, A. T. Matthews 

Bicycle handle bar fasten! ng, R.Dawes 

Bicycle holder, J. F. Bengert 

Bicycle holder, S. Elliott '. 

Bicycle lamp support, L. J. Atwood 

Bicycle lock, P. A. Chevalier 

Bicycle or velocipede saddle, J. W. 4 G. D. Upson 

Bicycle pedal H. Tudor 

Bicycle saddle support , W. L. Decker 

Bicycle speed gearing, adjustable, L. T. Buckler 

Bicycle support, E. W. Gram 

Bicycle tool bag, D.D. Frothingham 

Bicycles, power driver for, J. H. Fox. 



Bicycles, rear fork end for. R. G. Cornforth 

Bicycles, etc., transportation chestortrunk for, 

C. E. Benton 

Bin. See Coal bin. 

Binder, cloth sample. M. Steinthal 

Binder, temporary. Miller & Bauer 

Boat, folding, H. R. Young 

Bobbin and thread holder, T. J. Murdock 

Boiler. See Water heating boiler. 

Boiler cleaner, J. M. McMichael 

Boilers, apparatus for supplying oil to, W. R. 

Park 

Boring machines, combined gage and stop for, 

H. W. McCnrmick 

Bottle, C. B. White 

Bottle, C. F. Young 

Bottle and stopper therefor, C. R. Gibson 

Bottle stopper, J. B. Burrow 

Bottle stopper, C. De Quillf eldt 

Bottle stopper. O. Selg 

Box. See I- ol ding box. Musical box. Work box. 
Brake. See See Bicycle brake. 

Brake system. F.M. Ashley 587,690, 687,691, 

Bridge, draw, W. H. Breithaupt 

Broom holder, H. A. Swan 

Brush, H. E. H enry , 

Brush, fountain, M. Arbuckle.. 



Bunching machine, B. Poulson 

Burglar alarm, C. Coleman 

Burglar alarm, C. li. Knapp 

Cabinet or paper case, J. T. Hoyt 

Camera, kinetographic, L. Grubman 

Camera, kinetographic, J. Rous 

Can. See Oil can. 

Cannon muzzle attachment, J. H. Hammer 

Canvas stretcher, H. G. Tarnke 

Capstan, E. H. Whitney 

Car and brake pipe coupling, combined, J. W. 

Bryan 

Car equalizer, T. C. Kennedy 

Car fender, H. Burden 

Car fender, street, J. Steele 

Cars, automatic switching device for street rail- 
way, B. J. Titus 

Carbids. process of and apparatus for making 

metallic, I. L. Roberts 

Carbureter. F. H. Shaver 

Carding engine, R. Griffin 

Carding engine feeding mechanism, J. Hearn 

Carpet fastener, C. H. Crawford 

Carriage, baby, J. Paulsen 

Carriage wheel, W. A. Pentecost .'. . . 

Carrier, W. F. Morse 

Carton blank, W. B. Howe et al 

Cartridge clip, temporary, T. C.Johnson 

Case. See Retailing case. 

Cash register, T. Carney 

Chain, drive, F. A. Foster 

Chair. See Reclining and folding chair. 

Chair or stool, combination, J. Mitchell. 

Chalking device, C. A. Rittman • 

Chimney top, Kuhnhold & Steup 

Cigarette, w. A. Hudson 

Cigarette machine, W. A. Hudson 

Cigarette machine, continuous, Hudson & Harti- 

gan 

Cigarette ripping machine, E.Rankin 

Cigarettes, making, W. A.Hudson 

Cigarettes, process of and apparatus for making, 

W. A. Hudson 

Circuit breaker, H. Lemp 

Clamp. See Tentering machine clamp. 

Clamp, F. J. Yockel 

Cleaner. See Boiler cleaner. 
Clip. See Paper clip. 

Clothes pin, L. J. Brown 

Coal bin, A.G. Hamburger 

Collar fastener, P. Mullane 

Com mutator and lead, S. H. Short 

Compass, ship's, L. Gathmann 

Composition of matter and applying same, J. Q. 

Dixon 

Condenser, vapor, S. G. Merrick 

Conveyor, W. W. Wlllson 

Copper, hardening, J. Renter 

Cord or twine cutter, H. £. Bvans 

Cork, L. Landau 

Cork and extractor therefor, combined, J. Mc- 

Murtrie 

Corking apparatus, C. Yonder Linden 

Corkscrew, W. A.Williamson 

Corn sheller, J. Q. Adams 

Corset stiffener, W. G. Steward 

Coupling. See Belt coupling. Car and brake pipe 

coupling. 

Crate, shipping, S. E. McDougal 

Crib, child's, B. D. Palmer. 

Cultivator, wheeled, H. G. Thompson 

Curtain fixture, A. Southwell 

Cutter. See Cord or twine cutter. 

Cutter head and knife, J. B. Vuncanon 

Cycle stand, T. W. Patton 

Dado cutter and tenoning machine, W. J. Per- 
kins 

Depurator, K. L. Sandrowski 

Display rack, J. W. Ennis 

Door closing appliance, Holbrook & Goodwillie. . 

Door, panel, J. Martin 

Drill bit sharpening and dressing apparatus, B. 

F. Anderson 

Driving wheel, chain, H. Morrison 

Egg beater, W. J.Johnson 

^g tray for incubators, J. H. Yoimg 

Electric alarm, R. Penney 

Electric controller, 3. Harris 

Electric currents, apparatus for generating con- 
stant, C. N. Black 

Electric machines, field magnet for dynamo, S. 

H. Short 

Electric meter, J. F. De Bauw 

Electric motor, J. L. Thoma 

Electric motors, means for controlling, S. H. 

Short 

Electric motors, regulating, A. G. Davis 

Electrical regulating device, automatic, HofT- 

mann & Gorges 

Electrochemical treatment of fibrous material, 

method of and apparatus for, G. H. Pond 

Electrochemical treatment of straw or other 

fibrous materials, process of and apparatus 

for, G. H. Pond 

Electrodepositing device, J. Bossard 

Electrodes, treating alloys for manufacturing, L. 

P. Hulin 

Electrolysis, apparatus for, A. E. W. Boucher 

Electrolysis or underground pipes and locating 

transmission losses, apparatus for detecting, 

H. P. Brown 

Electrolytic apparatus, W. Thum 

Electropneumaticalarm, G. W. MacKenzie 

Elevator. See Water elevator. 

Elevator bucket, A. W. Brash 

Elevator controller lock. W. C. Fahy 

Engine. See Carding engine. Gas engine. Rotary 

engine. Steam engine. 

Engine igniter, explosive, P. Mueller 

Envelope, A. M. Moylan 

Envelope machine attachment, E. M. Wilcox — 

Envelope or paper box, carton, K. Lanz 

Eophones or sound receiving instruments, screen 

for, L. E. Thome 

Excavating and conveying machine, J. L. Potter 

Exercising machine, E. Sandow 

Extractor. See Lemon Juice extractor. 

Fastening device, B. Wolhaupter 

Felt buffing or finishing machine, C. E. T. 

Dedicke 

Fences, device for applying stay wires to wire, C. 

W. Holm 

Fencing device, C. M. Graham 

F'ender. See Car fender. 

Fertilizer diatributer, hand, E. F. Anderson 

Filaments for incandescing mantles, making, W. 

L. Voelker 

File cutting machine, J. I'urner 

Filter, barrel, E. D.Sloan 

Filter cleaning apparatus, 1. H. Jewell 

Filtering cane Juice, machine for, J. A. Lombas 
(Continued on page IWf 



587,734 
588,117 
587,833 
587,736 
587,864 
587,844 
587,966 
687,877 
588,109 
587,992 
587.859 
588.088 
588.023 
587.710 
687.984 
587,938 
587,917 
587,945 
587,912 
587.793 
588.039 
588,038 
587.711 
587,787 
587.811 
588,069 
587,806 
587,933 

588,050 

587.881 
587,986 
687,905 
587,748 

587,999 

687,8.'i4 

587,993 
687,895 
587,776 
587,965 
.587,790 
588,009 
687,75» 



587,911 
587,926 
588.030 
587,964 
688,047 
588,007 
687,931 
587.977 
688,066 
587,729 
588,014 

587.731 
587,882 
687.897 

688.062 
587,8.34 
587,789 
587,880 

588,036 

588.012 
587,867 
587,813 
587,815 
587,935 
587,765 
5b8,081 
687,849 
587,967 
587,970 

587,702 
587,950 

687,845 
587,863 
587,978 
587,827 
587,825 

587,828 
587,858 
587,828 

667,824 
587,838 



587,927 
587,958 
587,850 
587,868 
587,954 

587,799 
587,842 
587,901 
587,861 
587,716 
587,835 

587,751 
587,981 
587,900 
587,906 



587,9!!5 
588,001 
588,U'!3 
588,024 

588,041 

587,856 

588,082 
688,092 
587,946 
687,823 
587,983 

687,909 
587,848 
588,112 
588,044 
588,004 
587,733 

587,921 

587,869 
587,798 
587,769 

588,021 
587,937 

587,822 

588,085 



588,084 
687,782 



587,829 
687,696 



587,698 
588.035 
587,998 

687,697 
688,106 



687.747 
688,078 
587.898 
687,836 

588.034 
588.006 
588,017 

687,773 

588,055 

588.065 
587,810 

588,045 

588.040 
687,885 
587.874 
587,969 
688,071 
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$65 Lathe and Outfit of Tools $65 

SPECIAL OFFER ! 

For|66caah, witli order, we Will deUver to any part of 
the U. S. East of the MisBlsBlppi River, one of our 9x25 
Screw Cutting Foot Lathee complete, as described in 
our catalogue, with a set uf ten metai-worklnA tools, set 
of four dogs, one 5" ebuck with two sets of jaws, fitted 
to lathe, and a set of twist drills, 1-16 to J^" by 32ndB. 

Tbis is a Special Oflrer* and only for immediate 
acceptance. This Adv. will not appear again. Satis- 
faction guaranteed or no sale. Add ess 
SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 
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AUT^'HltlLL 



An indispensable Labor Saver. 
Will feed, fine or coarse, at any 
angle, without ivessure or loss of 
power. Warranted, 

For particulars, prices, etc., 
lUEWEB TOOL CO. 
16 Elm St., Portland, Me.. U.S. A. 




THE TIN PLATE INDUSTRY IN THE 

Dnited States. — An interesting paper, showing the ex. 
triiordinary development of the tin plate industry in 
tbiscountry, and the serious competition into which it 
Is now entering with the British industry. With 18 illus- 
trations. Contained in Scikntific American Stpple- 
MBNT. Nos. 101». lOviO, 1031, lU^i'2 and 1»'.23. 
Price It) cents each, or 50 cents for the series. To be had 
at this office and trom sill newsdealers. 



t NI CKEL PLATED P OCKET LEVEL S I 



^ ^ incb, - - - - 0.40 I 3K mob O^SO ^ 

^ 98 iKife CatakvM 0} lim* TooU, Free. ^ 

tZ^. 8TARRETT SSjs, Athol, tS.'i^:. t 



. . Physical and School Apparatus . . 

INDUCTION 

L/U I L ^ for experi- 
ments in X rays and 
other electrical work. 
83?" Catatoffue Free. 
E. S. RITCHIE A. SONSrSRooKuwE, Mass. 





NICKEL 

AND 

Electro-Plating 

Appanto nd lateriai. 

TBK 

Hanson&VanWinkle 

Co., 

Newark, N, J, 

131) Liberty St., N. Y. 

3a & 37 S. Canal St., 

Cbica^o. 
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STEAM 



A mill for crushing ores. 
£qual in efficiency to. a 
five stamp battery, and at 
"^ a fraction 

of the ex- 



A boon alike to 
the prospector 
and mining 
capitalist. Send for catalogue. 

GATES IRON WORKS, Dept. 0, 
650 Elston Ave., Chicago, U, S. 



STAMP pense, 

I ilILL 
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THE CHICAGO DRAINAGE CANAL.— 

Description Of a greiit endineeriDtc work undertaken to 
prevent the contamination of the city's water supply. 
With GllluBtrutions. Contained in Scientific Ameri- 
can Supplement. No. 1017. Price 10 cents. To be 
hud at this office and from all newsdealers. 




DROP FORCINGS 
mAN^GORDON 

W0RCE5TER,MASS. 

28 BRADLEYSTREET. 



Draughting 
Instruments 



Established in 1848. 
And Supplies for 
Architects, 

Engineers* and 
Draughtsmen. 
t^ New Catalogue free. 



FROST & ADAMS CO., 
39 Cornhill, Boston, Mass. 



if you want tht best CHUCKS, buy Westcott' 

— Little Giant Doable Grip 

, DriU CbnckB, Little Giant 
Drill Chucks 
Improved, 
. Oneida Drill 
ll Chucks, Cut- 
It 1 n K - on 
iChucks, Scroll \^^ 
'Com binatlon ^ 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, Indeiiendent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y., V. S. A. 
Ask for catalogue tn E'.iglUh. French. Spanish or German. 
PiBST PBizE AT Colombian exposition, 1S93. 





Famous Springs at 
Deer Park 



A million and a half gallons of the purest water on 
nth, ts the daily out-put of the famous Boiling Springs 
M Grarrett County, Maryland. Id order that nothing can 
frontaminate the Sprlnes, one hundred acres of land sur- 
rounding it, are fenced in. In addition, a wire building 
covers the Springs, so that leaves cannot fall into the 
water. It is from these extraordinary Springs that Deer 
I'ark Hotel receives its water supply, the water being 
pipeddirect to the hotel. The medical fraternity now 
concede that in the matter of health, the question of 
pure water stands at the bead and front. No summer 
resort combines so many healthful features. The air is 
wonderfully pure and invigorating ; cool nights, with 
bbiiOlutelyno mosquitoes; the finest cuisine, with per- 
fect sanitary arrangements, makes Ueer Park Hotel 
Uie Ideal reeort, -News iUnu 



Fire extinguisher, hand chemical, Pomfret & 

Keating 588,005 

{•'ishlng nets, lead line controller for, T. Lindsay 587,839 

Flushing apparatus, C. I. Daggett 587,936 

Folding box. R. H. Kilmer 587,8(H 

fork. See Pitchfork. 

Frame Joint, Billing & Partridge 587,695 

Fumigator, O. Sallady 688,090 

Furnace. See Melting furnace. 

Furnace, J. Cruze 587,796 

Furnace charging mechanism, J. P. Eck 587,942 

Furnace door operating device, H. B. Sprague.... 588,025 
Gage. See lYack gage. 

Garment binding, G. H. Stedwell 587,879 

Garment supporting loop, E. W. Jewett 587,832 

Gas, apparatus for producing acetylene, C. F. J. 

B. Becherel 587,914 

Gas engine, H. C. Hart 588,061, 588,062 

Gas, incandescent, R. Moscbeles 588,077 

Gaaes, apparatus for causing chemical changes 

in. Van derSleen& Schneller 587,770 

Gaaes, apparatus for mixing liquids with, O. 

E-ranz 587,952 

Gate operator, C. E. Morris 587,847 

Gearing, chain, T. Hewett 588,064 

Glassware, apparatus for manufacturing, B. 

Robinson 588.013 

Gloves, hand measurer for, T. C. De lisle 587,940 

Gold separator, hydraulic, Barr & J(^nson 587,780 

Grave platform, B.P.Walker 587,888 

Wrinding mill, M. F. Abbe 587,688 

Guide post, O. I^euschner 687,744 

Gun barrel, C. D. Durnford 587,801 

Harmonica, W. B. Fairfield 58&107 

Harvesters, bundle carrier for corn, J. W. Prid- 

more 588,008 

Harvestintf machine bundle carrier, M. Kane 587,833 

Hat brim curling machine, G. Segschneider 588,020 

Hat brims, machine for paring curled edges of, 

C. Eickemeyer 587,943. 587,944 

Hat rack and case, combined, L.J.King 587,741 

Hay press, J. C. Couch 587,709 

Hides, skins, or leather, machine for treating, 

W. Evans 7. 587,717 

Holder, J. F.Gates 587,724 

Horse detacher, J. L. Bouma 587,924 

Horse rake. C.S.Sharp 587,761, 587.762 

Horse tail controller. F. M. Sharp 587,763 

Horseshoe, G. Singleton 588,022 

Horseshoe, elastic, J. 1*\ Seiberling 587,758 

Horseshoe pad, H. W. BiUinirton 587,919 

Horseshoe, soft tread. F. Galley 587,722 

Hose pipes, device for draining, drying, and pre- 
serving, W. P. Wilson 587,902 

Hot water bap, Z. Yamabe 588,043 

Hot water heater, S. H. Paxton ... 588fla3 

Hub. wagon wheel. J. D. Mattison 587,841 

Ice chest or box. J. A. Hilcken 587,819 

Ice manufacturing apparatus, J. H. Martin 587,840 

Inject or, W. T. Messinger 587,843 

Ink, making printing. D.J. Ogilvy 587,852 

Insulator, wire, G. Ashby 588,048 

Jack. See Lifting Jack. 

Jewels by Roentgen rays, device for examining, 

E. Thomson 587,883 

Joint. See Frame Joint. 

Knife. See Leather splitting knife. Pocket 
knife. 

Knitting machine, R. W. Gormly 587,957 

Lamp, W. J. Smart 587,875 

Lamp, bicycle, I. M. Rose 588,115 

Lamp, electric arc, J. McLaughlin 587,750 

Lamp with bracket, bicycle, Williams & Meyer . . . 588,098 

Lantern. W. J. Bycraft 587,791 

Lathe or planer indicator. F. Coffin 587,930 

Lead from lead sulfate and lead chloride, mak- 
ing oxysalts of. S. Ganelin. 587.808 

Lead pigments, process of and apparatus for 

manufacturing white. A. B.Walker 588,042 

Leather, coloring. W. M. Norris 588,000 

LeathersplittinKknife. F. J. Bringham. ...587,783, 587,784 
Lemon Juice extractor and grater, H. H. Wines.. 587,903 

Lemon squeezer, F. A. Redmon 587.8<i0 

Lever and grip, controlling. G. Harmelink 587,732 

Lifter. See Pan or plate lifter. 

Lifting Jack, J. C. Hackett 587,730 

Lightning arrester, E. M. Hewlett 587,818 

Lock. See Bicycle lock. Master key pin lock. 

Lock Jaw wrench. Keith and Colton 587,974 

Locomotive, electric, R. Eickemeyer 588,104, 588,105 

Locomotive, road, E. K. Dutton 587,714 

Loom, electrically operated, Chaplin & Halloran 588,101 

Loom, lappet, E. H.Ryon 587,865 

Loom reeds, process of and apparatus for clean- 
ing and polishing, M. Walter 587,892 

Mail sack delivering apparatus, L. A. Fish er 587,721 

Manhole closure, A. He wens 588,06.1 

Master key pin lock, H. R. Stadtmuller 588,026 

Match safe and cigar cutter, combined, J. Bond. . 587,781 

Meat block trough, J. L. Foltz 588,057 

Melting furnace, portable, H. W. Falk 587,718 

Merchandise in transit, receptacle for, H. D. 

Bokop 587,923 

Merchandise receptacle, A. E. Williams 587,899 

Metal mould, Griffith & Slattery 587,728 

Meter. See Electric meter. 

Mill. See Grinding mill. Windmill. 

Mining machine, H.H. Bliss 588,051 

Mining machine, C. E. Davis (reissue) 11,625 

Mould. See Metal mould. 

Motion, apparatus for transmitting rotary, E. K. 

Dutton 587,713 

Motor. See Electric motor. Water motor. 

Music leaf holder. Wood & Wilkinson 587,774 

Music leaf turner. Knout & Cook 587,742 

Musical box, G. Bourquln 587,925 

Musical box, P. C. Jaccard 587,831 

Musical instrument bridge, H. E. Townsend 587,884 

Night robe, C. Arnold 587,910 

Nipple, nursing. W. M. Decker. 587,939 

Numbering machine. E. G. Bates 587,913 

Nut for spindles, lock. A. Josephs 587,737 

Nut lock, J. H. Hartman 587,962 

Nut lock, J. Walker 587,889 

Nuts on bolts, machine for putting. J. S. Brough- 

ton 587,785 

Oilcan, E. Robarda 588,011 

Ore, treating sulfld, B. Mohr 588,076 

Organ, reed, S. Jenkinson 588,067 

Packing and storing vessel, W. C. Snow 587,876 

Packing forjournal boxes, B. B. Johnston 587,971 

Pad. See Horseshoe pad. 

Padlock, permutation, C. P. Chase 587,703 

Padlock, permutation, E. S. Hodgson, Jr 587,821 

Pan or plate lifter, F. Carlson 587,701 

Paper bag fastener, O. M. Chesney 587,928 

Paper bag machine, E. B. Claussen 587,929 

Paper clip, J. H. Grant 587,812 

Paper feeding device, C. F. Forste 588,058 

Paper making machine. Bid well & Reynolds 587,918 

Pedestal, folding. J. H. White 587,896 

Peroxids and caustic alkalies, process of and ap- 
paratus for manufacturing metallic, L. P. 

Hulin 587,830 

Photographic plate holder, Mutschler & Robert- 
son 587,991 

Pick, P. Bishop 587.920 

Pin. See Clothes plii. 
Pipe. See Tobacco pipe. 

Pipe wrench, J. Bell 587,916 

Piston for rotary pumps, blowers, etc., Ames & 

Gray 587,907 

Pitchfork, E. Llnd 587,980 

Planter attachment. Kelso & Johanus 587,975 

Planter, corn, W. L. Beall 587,694 

Platform. See Grave platform. 

Pocket knife, J . Ball 587.692 

Polishing wheels, process of and apparatus for 

manufacturing, A.Johnston 588,068 

Post. See Guide post. 

Potato digging machine, A. R. Gibbons 587,725 

Preserving and shipping vessel, A. Burson 587,699 

Press. See Hay press. 

Pressure regulator, A. Krastin 588,113 

Printers' adjustable furniture, G. E. Lincoln 587,745 

Printing machine, W. E. Crane 587,934 

Printing presses, foot power attachment for job. 

Fralick& Fodrea 587,951 

PrintingroU, J. W. Fries 587,953 

Pulley locking device. W. H. Kirkman 587,976 

Pump, beer, A. L. Heideman 587,963 

Puzzle, J. G. Schweinfurth 688.116 

Rack. See Display rack. Hat rack. 

Railway, electric. K.L. Caldwell 587,792 

Railway switch, electric, M.J. M.O'Hara 587,752 

Railway system, electric, S. D. Field 587,720 

Railway system, electric, Ij. E. Walkins „ 588,097 

Railway track structure, J. Pennie 588,080 

Railways, current collecting device for electric, 

R.M. Hunter 688.111 

Rake. See Horse rake. __ 

Range flQder, Searle & Saegmuller 588,063. 688,094 

Reclining and folding chair, combined, G. I, Has- 

well 688.108 

Refrieerator tank car. C L. Rogers 668 

Register. See Cash register. 
Regulator. See Pressure regulator. 

Resuscitating apparatus, J. C. Walker 587,891 

Retailing case, E. Maybin 588,075 

Rod polishing accessory, Kahn & Longfellow 687.973 

Rolling metallic beams, columns, girders, etc., 

apparatus for. H. Grey 687,958 

Rotarv engine, N. Witts „ 687,904 

Sash fastener, R. D. Morgan 687,988 

Sash fastener, Stansburyft Smith 587,878 

Sash holder, G.W. Beck ^ 6OT^ 

1 (Continued on pagt 1X7) 



Buy Telephones 

THAT ARE GOOD--NOT "CHEAP THINGS." 

The difference In ooet Is little. We guarantee 
our apparatus and guarantee ourcustomers 
against loss by patent suits. Oui- guaran- 
tee and instruments are both ifoud. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St., Chicago. 
Largest Manufactwrers of Telephones 
exclvsively in the United States. 





DRILLING MACHINES ot 

all kinds and sizes, for 
drilling wells for house, 
farm, City and Village 
Water WorUs, Facto- 
ries, Ice Plants, Brew- 
eries, Ii'rigation, Coal and 
Mineral Prospecting, Oil and 
Qas, eta Latest and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. 

tW Mention tftte «aper, 
LOOMIS & NYMAN, Tiffin, Ohio. 



POWER? POWER? POWER! 

Fifty per cent, increase at no additional expense. 
VICTOR VAPOR ENGINE. 

LOCAL AGEHTS WaWTCD . 

Sleam and Viipor Launches 

Row and Sail Boats. 
Send for catalogue. Specify ^ 
one wanted. 

TH08.KANE JLOO. 
64'66 Wabash av., Chicag-o."^ 





This tieats Wind, Steam, or Horse 

Power. We ofler the 
WEBSTER 2^ aclual horse power 

GAS ENGINE 

for$150f less lOf discount for cash. 
Built on Interchangeable plan. Built 

of best material. Made In lots of ICO 
t heretore we can make the price. Box- 
ed for shipment, weipht 803 pounds. 
Made for Gas or Gasoline. 

lOr Write for Special CaUilOffue, 

WEBSTER MT'G CO., 

1074 West 15th Street, CHICAGO. 



Pierce m VAm €tidinc 

tor any light work. H H. P. 

Marine and Launch Outfit 

complete. 

STATIONARY ENGINES 

to2SH. P. 

S7' Send for catalog, stating size 

wanted. 

PIERCE ENGINE CO., 
1 7 N. 1 7th Street, Racine, Wis. 




ALCO VAPOR 



LAUNCH 




Motor controlled ftom how. ValTe movement, 12 to 1. 
16 to 60 ft. Launch^. Twin Screws a specialty. 1. 2, 3, 6. 
7, 12, 14 and 20 h. p. No licensed enj^ineer or pilot re- 
quired. Speed and Safety guaranteed. No dangerous 
Naphtha or Gasoline used. No disaKieeable vibration. 

I^* Send Ten < ents in Stamps for 1897 Catalogue. 
Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N.J. 



IONITORa'"'MOGUL 



WARINE CASENSINES. 



Launches. M 



NO INSPECTION, BOILER,riRE. HEAT, SMOKE OR ODOR. 

kJ/«KII'mD VAPOR ENOINE AND POWER COMPANY 
rnVnU I V/n CIUUII RAPIDi. MICH. SnorOIICATALPCUC. 



USE OF HOT AIR IN DEYING.— BY E. 

M. Cook. A paper in which tbe author demonstrates the 
erent economy of the use of hot air over that of steam for 
drying many materials, especially those in lumps, grain, 
or powder. With 3 illuHtrutions. Contained in Scien- 
tific AMERICAN Supplement, Nos. I0''i!2 and 1033* 
Price 10 cents each. To be bad at tbis office and from all 
newsdealers. 



DLPS^^-^^g NCINE 




The Engine that has No 
Gears or Levers. 

Simplest Carbu- 
rfiter. Wonderful 
economy. Had 12 
years of success. 

Knovc the re- 
ouirenieDtB of a 
Gas Engine. 

P. F. Olds & Son Engine Works, Boz418. Lansing, IHich, 




DYNAMOS 

For Lighting and Plating 
20 light - - . f 40.00 
sought - - . 76.00 
100 light - . - 126.00 

MOTORS 

H b. p.. ns; H h. P-, J25! 

— it. p.ri40;2h. n.feo. 

Storacre batteries and propeller wheels 

forbolts. EVANS ELECTRIC CO. 

61 and 63 N. Ashland Ave., Chicago, 111. 



THE {IMPROVED QAS ENBINE. 

Two cylinders in one casting. 
Occupies less space and weli ' 
lessfor its power than any engl 
made. Can be used wherever pow- 
er is required. Either sta- 
tionary or marine. No fire. 
No heat. No smoke. Noli- 
censed engineer required. 

I^~ Send for catalogue. 
SiNTZ GAS ENGINE CO.. 
Grand Rapids* 
Ittich., U.S. A. 




THE BULLARD mm. 

CAPACITY, 18-4X5 PLATES. 
BULLARD CAMERA CO., WHEELING, W. VA. 

Beautiful and Faultless Catalogue Free. 



SURVEYING AND MAPPING 

Ooal ft Metal Mioing; Prospectlns; Electricity; 
HaohiDe Design; StatioDary, Locomotive aad 
Marioe EDgiaeeriog; Architecture; Plumbing; 
Railroad, Oi nnilDOCO Hydraulio 
Municipal, O I bUUIfOCO t Bridge 
EiigiueeriDg; Sheet Uetal Pattero Cuttiug; 
Mechanical and Architectural Drawing; Book- 
Keeping; Shorthand ; English Branches. 

tl'J^° GUARANTEED SUCCESS. 

Fmk Moderatt. Advance or Initallnenta. 

Circular Free; State Mubjeet you wish to atudp. 

iBtcraiiloBal CoirespondeaeeSehooIv, Box 94!f, Serantoii, Pa. 




■MICHIGAN C0LLE6E OF MINES 

A State technical school. Practical work. Special 
facilities for men of age and experience. Elective sys- 
tem 45 weeks a year. Non-resident tuition 9150 a year. 
For Catalogues, address 

Dr. M E. Wadsworth, President, Houghton, Mich. 



LEHIGH PREPARATORY SCHOOL 

Best recommendaticns. Young men are prepared for 
Lehigh University, Yale, Harvard, Cornell, Princeton, 
etc. Over seven hundred pupils of this school have 
been admitted to Universities during the past eighteen 
years. For particulars apply to 

W. ULRICh, Ph.D., Bethlehem, Pa. 



Washington, D. C, Bliss Building. 

Bliss School of Electricity 

The only institution teaching practical electrical engin- 
eering exclusively. Laboratory equipment excellent. 
Courses open October 1st. Catalogue on application. 



Shorthand by Mail '^^Z°^''JitIS'a^/r% 

lesson Free. Potts bhorthand College, Williamsport, Pa. 




PRINT 
MY 
OWN 

Cards, circu- 
lars, with $6 
Prass and save 
money. 



Make money print- 
ing for others Our 
S18 Press prints a 
newspaper. Type 
setting easy, printed 
rules. Send stamp 
for catalogue, press- 
es and supplies, to 
tbe factory, 
KBL8E7 A GO. 
Meriden, Conn. 



DTElL oTAMPd ' NAMt STAMPS 10' PER LtTTLR 
.L&ALPHABEIT StTS AT LOWE.ST PRICLS 

'"'VrtD «;CHWAAB stampasealc° 

CUUAR MIUWAUKE.E. WIS. 



EDGE TOOLS-*^ 

are often nearlv ruined by using a Krlnd- 
stone not adapted to the work. Our 
qtuirries produce a iarge variety of gnts 
suitable for grinding any tool. 

Bg" May we send you our Catalogue, 
which wiU give you some injormation ? 

GRAFTON STONE COMPANlu 
No. 80 Biver Street, Grafion 




Ohio 



STEREOPTICONS, MAGIC LANTERNS 

and all accessories for 
School and Church En- 
tertainments and adult 
and Juvenile 
amusement and 
instruction . 

Microscopic in- 
struments for 
physicians and 
all professional 
uses. B^" Semi 
for free illustrat-ti 
ed catalogue to 
CHAS. BESEIiER, Established 1882. Patentee and 
Manufacturer, 216 Centre Street, New York, N. Y. 





?gu USE 6RINDST0NES ? 

[f so, we can suppiy you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
a>ecialtyof selecting stones for all spe- 
dal purposes, f^' Ask for catalogue. 

The CLETELAND STONE CO. 

'2d Floor, Wilshire, Cleveland, 0. 



DRY BATTERIES.— A PAPER BY L. K. 

Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen's battery, 
Bryan's battery, Keller's battery, and tne efficiency of 
dry cells. With three illustrations. Contained in Sci- 
entific American Supplement, No. lOUl. Price 
10 cents. I'o be had at this office and from all news- 
dealers. 



^_ .' UNION MODE.L WORKS 

C.E.ARSI® 193 CLARK CHICAGO. 



Experimental Science 



By GEO. M. HOPKINS. 



17th Edition Revised and Enlarged. 




840 pages. 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old. information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 
gestions for hours of instructive recreation. 

Send for illustrated circular and 
complete table of contents. . . . 

MUNN & CO., Publishers, 

Office of the . . . 
SCIENTIFIC AMERICAN, 

361 BROADWAY, - NEW YORK. 



) 1 897 SCIENTIFIC AMERICAN, INC. 



August 21, 1897.] 



^t'untiiu ^mmtm. 
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Ready September i$t. 



MAGIC 

Stage Illusions and Scientific Diversions 
Including Trick Photography. 



COMPILED AND EDITED BY 
ALBERT A. HOPKINS. 



WITH AN INTRODUCTION BY 
HENRY RIDGELY EVANS. 



Over 600 pages. Over WO iUvstrations. 



This is a new and unique work on magic art. It con- 
tains ezpoB^B of the Bleigbt-of-band feats and 
illusions of tXte most famous conjurors of modern 
times. It is profusely illustrated with over 400 
engravings. The subjects treated include interest- 
ing Biographies of Celebrated Conjurors, the Mys- 
teries of Modern MRgic, Ancient Magic, Science in 
the Theater, Automara, Curious Toys, and Photo- 
graphic Diversions. The very latest developments 
in each line will be given. Thus, under photography 
the projection of moving pictures is taken up for 
the first time in book form. 

An illustrated circular of this work is now ready, and 
will be mailed on request to any part of the world. 

The book will be sent, postpaid, on receipt of S3>30> 

MUNN & CO., Publishers, 

361 BROADWAY, NEW YORK CITY. 



XHE IVEIV BRl!i»XOI. COVIVTKK 




RegiHters an accurate account of work done on print- 
ing presses, grain tallies, weighing, meaBuring^ and 
otner automatic machines. Counts up to 1,000000 and 
repeats automatically. Simple, accurate, durable. Spe- 

'---■-- KT" Sl/rnA inr nirMilar. 

V. s. A. 



dal counters to order. _^~ Send for circular. 
~ ~ , BOOTrBplstoI, Conn ' 



C. J. 



HANDY WHEN IN A HURRY 




A new article which no machine 
shop should be without. Keeps 
all drills compact, with their 
ganges adjoinine. Can lay your 
Bnger in a second on the exact 
drUl you want. 

THE WEISS DRILL CASE 
,18 of cast iron with Bpring hinge 
bar tbat raises at touch of the fln- 
'ger. Contains 60 round hottomed 
receptacles, holding as many sizes 
of drills, with driU-gauge oppo- 
site. I.ouis T. Weiss, 291-293 
Graham St., Brooklyn, N. x • 



WE ARE RELIABLE MAKERS OF HIGH GRADE 

Stereoptlcons ««« 
magic Camems 

'^^^^r^ arranged for electric liffht. 

lime and oil ligrlit and accessories. All our In- 
■trnments, etc, are Boaranteed perfect brfore 
leavlne our tactory. Write to PETEK.S, MANTZ dk 
CO. (many years with the late Mr. Cbas. Beseler), 
125 and 137 Worth Street, New York City. 



MODELi WORK. 

We are prepared to assist the trade and inventors in 

solving mechanical problems, also manufac- 

turlng models and stock. 

CENTURY MACHINE CO., 576 W. Broadway, New York 

Complete outfit of modem machinery and tools. 




WOODEN TANKS. 

For Railroads. Mills and Manufactories. 
Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 
W. E. CALDWELL CO., 

217 E. Main Street, Louisville. Ky. 



COSTS 



NOTHING TO TRY I 

A 11 steam users can save time 
money and trouble with the 
simplest, safest and most 
satisfactory trap In ezlst- 
\ence-the lIEl^iTZ 
^^ STEAm TRAP 

Guaranteed never to 
wear out. Look at the 
^ cut and see how it's 
done I Pay me what 
you save in coal for 
one year and I'll furnish the trap free. iW See illus. 
notice Sci. Am. July 31, 1897. Sole American Mfr. 
Wm. S. Haines, 144^ S. Fifth HU, Phlla., Pa. 




ELECTRIC STCVE. 

^^f.....-— ^ Etoamded slate base. Hot 

Tj.- , > in two minutes. Emergency 

cooking or heating— always 
ready. Price $3.U0t 
Complete, ready for use, with 
cord and plug. Give make of 
lamp socket and voltage. 

AMERICAN ELECTRIC HEATING CORPORATION, 

BRANCH OFFICES: GENERAL OFFICE: 

Havemeyer Bldg., NewTork. Sears Building, 

Monadnock Bldg., Chicago. Boston. 




Sash, window, G. Moore 

Saw, cross cut, S. Hershey 

Scissors, J. W. Jahn 

Scraper, B'. Sisson 

Screen. See Window screen. 

Screw cutting machine, A. Green 

Screw cutting tool, F. G. Echols 

Seal and tag, E- J. Brooks 

Seed drill disk shoe, W. Stephenson 

Seeds, apparatus for treating oleaginous, A. Kus- 
ton 

Separating machine, O. M. Morse 

Separator. See Gold separator. 

Sewing machine, Amraerman & Toof 

Sewing machine binders, tension device for, Coan 
& Baton 

Sewing machine binding attachment, P. Scboeii.. 

Sewing machine feeding device, Coan &. Eaton. ... 

Sewing machine, shoe. Alley & Winkley 

Sheller. See Com sheller. 

Shoe, 1>. B. Closson 

Shoe fastening, E. Pohn 

Shoe stretchers, expansible cover for, J. Herbst.. 

Sifting attachment for ash chutes, T. Connor 

Signal receiving apparatus. W. F. Banks 

Sink draining board and support, J. Foraii 

Skate, H. & P. Thielscher 

Smocking, machine for making, Blount & Robin- 
son 

Spark arrester, J. H. Swartzbaugh 

Stamp, mucilage, W. E. Gibbs 

Steam engine, L. Serpollet 

Steamer, wheat, J. D. Nagel 

Sterilizer, liquid, J. C. Nielsen 

Stone, manufacture of objects of imitation, L. A. 
Garchey 

Stopper. See Bottle stopper. 

Stove hood, C. A. Singewald 

Sugar, machinefor packing cube, J. O. Donner... 

Surgical appliance, M. McCorraick 

Suspender attachment, J. B. Blankenship 

Switch. See Railway switch. 

Switch box, J. C. Mock 

Switch mate, Delane & Blue 

Switch stand, H. M. Abernethy 

Tap, automatic extensible and collapsible adjust- 
able, F. A. Errington 

Telegraph, printing, E. M. D. Andre 

Telephone booth, E. B. Cadwell 

Tentering machine clamp, I. E. Palmer — 587,753, 

Therapeutic apparatus, II. Saoche. . 

Ticketor pass, railway, G. H. Megquler 

Til e for permanent centering to fireproof floors, 
G. R. Dawnay 

Till, check, G. H. Himus 

Tire, armored pneumatic, I. S. McGieban 

Tire, bicycle, L S. McGlehan 

Tire for wheels, spring. Clench & King 

Tire, pneumatic, J. G. Schiller 

Tire securing device, P. G. Gardner 

Tires, compound for closing punctures in pneu- 
matic, W. L. Lvman 

Urea, etc.. pump for pneumatic, H. Leineweber.. 

Tobacco pipe, H. D. Fanders 

Tongs, ingot, H. B. A. Reiser 

Toy, trick, Crosby & Healy 

Track clutch, C. R. Watson 

Track gage, O. S. Kepler , 

Trap. See Animal trap. 

Tree protector, J. A. Strickler 

Trolley, S. H. Short... 

Trolley hanger, T. Fletcher 

Trolley system for electric railways, overhead, S. 
H.Oaufflel 

Troll ey truck, T.M. Kenna 

Trolley wire hanger and splicer, C. K. King 

Trough. See Meat block trough, 

Truck, automatic dumping, J. H. Hammer 

Truck, car, G. G. Floyd 

Truck f ram e for railway cars, A . S. Vogt 

Truck, hand, J. C. W. Feerrar 

Twisting frames, ring for ring, W. Rigby 

Typewriter ribbon, H. A. Doty 

Typographic impressions, machine for Justifying, 
LRisley 

TVpo^raphic machine, T. T. Heath. 



NICKLE PL'\TiNGWANTtp. 

BLTTYS &. MABBLTT CO.nnrur.kT?c ' 

29 NORTH WASHINGTON ST. KULHLC) I LK N Y. 



ELECTRO MOTOR, SIMPLE, HOW TO 

make.— Br G. M. HopkinB. Description of a small elec- 
tro motor devised and constructed nitb a Tiew to a«nist- 
ine amateurs to make a motor whicli might be driven 
with advantasebya current derived from ub'tttery.and 
which would nave sufficient power to operate a foot 
lathe or any uiachliie requiring not over one man pow- 
er. With 11 agures. Contained in Scientific Amer- 
ican Supplement, No. 641. Price 10 cents. To be 
had at this office and from all newsdealers. 

~ ~ UP TO DATE! 

A PERFECTLY EOUIPPED BATH 
with plenty of Hot Water. 

All appointments complete for 
city or country. No bath room 
necessary. With and without 
heater. Moderate cost. Twenty 
styles. Send 2o. for catalogue 
of Tabs, Heaters, etc. 

MOSELY FOLDING 

BATH TUB CO. 

368 K Daarborn St. 

awSMgUMOtOB. ■ ■ CHICAGO. 




.portable, S. Ewer. . . 

Valve, C. B. Brown 

Valve, Park& Williston 

Valve, H. H. Riggin 

Valve, balanced slide, I. C. Griffith 

Valve for air or gas compressors, etc., J. Clayton. 

Valve registering device, C. L. Quimby 

Vault, grave, F. C. Rheubottom 

Vehicle, motor, C. E. 4 J. F. Duryea 

Vehicle, self-propelled, F. Damour 

Velocipede. F. Latimer 

Velocipede handle protector, M. Goodman et al. .. 

Velocipede steering gear, T. H. Simmonds 

Vending apparatus, prepayment, Morgan & 

Blakeslee 

Vise, G. A. McKensie 

Vulcanizing atomizer or siringe bulbs, etc mould 

for, J. C. Hardman 

Wagon body and gear, W. S. Reynolds 

Wagon, dumping, W. O. Shadbolt 

WaSh for trees, etc^C. Tatge 

Washing machine, C. Dletz et al 

Water closet, ship's, H Ives 

Water elevator, M. G. Bunnell 

Water heating boiler, J. P. B. Sadtler 

Water motor, M. I. Cortright 

Water motor, current, F.G.Harford 

Water pillow and douche, combined, A. A. Stoll.. 

Weather strip. H. W.Ward 

Well, artesian or tube, D. L. Barker 

Wheel. See Carriage wheel. Driving wheel. 

Wheelbarrow, G. NT Meves 

Wheelbarrow, J.J. Snyder 

Windmill, J. P. Fruit 

Windmill, T. V. P. Vreeland 

Window screen, A. Lambert 

Wire drawing machine, G. B. Lamb 

Wire stretcher, J. N. Parker 

Woodworking machine, Rediske & Abelt 

Work box, lady's, A. E. Conety 

Wrench. See Adjustable wrench. Lock Jaw 

wrench. Pipe wrench. 

Wrench, C. H. Avery 

Wrench, H.W. Hoeft 

Wrench, A. Katzkl 

Yeast, P. Vredenburg 

Yoke center, neck, U W. Furby 



687,846 
687,817 
587,»>8 
587,873 

687,727 
588,056 
688,100 
588 ,t» 

587,80B 
687,990 

587,908 

687,707 
588,019 
587,706 
587,778 

687 705 
688,083 
687,965 
587,932 
687,693 
587,949 
587,708 

688.099 
588,096 
687,726 
687,760 
688,079 
587,851 

587,809 

587,766 
587.800 
687,994 
587,922 

587,746 
587,712 
687,689 

687,715 
688,046 
587,700 
687,754 
688,091 
588,114 

587,797 
587,820 
687,997 
587,996 
687,794 
588,018 
587,723 

687,982 
587,979 
587,947 
688,070 
587,795 
587,772 
687,739 

588,029 
587,870 
687,805 

588,053 
687,738 
587,740 

587,960 
687,948 
587,886 
687,719 
688,120 
587,941 

588,087 
587,816 
687,803 
687,786 
687,855 
688,015 
588,119 
687,704 
588,010 
688,086 
688,103 
588,054 
687,8.37 
.587,956 
587,872 

687,989 
687,749 

687.961 

587,862 
687,866 
688,031 
.'188,118 
687,736 
687,788 
688,016 
688,102 
687.814 
687'.767 
587,893 
687,779 

687,985 
688,095 
588,060 
587,887 
687,743 
688,071 
688,002 
.587,756 
587,708 



588,049 
588,110 



587,771 
687,807 



TRADE MARKS. 

Bicycles, Iver Johnson Sporting Goods Conapany.. 30,496 
Biscuit, crackersand pilot bread. New York Biscuit 

Company 30,490 

Borax, W. H. Pries meyer 30,493 

Brewers' grains and malt sprouts, certain named, 

India Wh arf Brewing Company 30,491 

Corsets, E. Schweinburg 30,484 

Dyestuff Badische Anilinand Soda Fabrik 30,494 

Goods of art, household wares and luxury wares. 

Royal Copenhagen Porcelain Manufactory. . . . 30,457 

Lamp chimneys, H. G. McFaddin & Company 30,49& 

Leather and boots and shoes, flnished, M. C. Dizer 

& Company 30,486 

Mineral water, certain named, Agene & Veon 30,488 

Shoes, women's and children's, J. Mundell & Com- 
pany — 30,485 

Vinegars, R. M. Hughes & Company 36,492 

Water, distilled. Ice and Cold Storage Company of 

Los Angeles 30,489 



DESIGNS. 

Bedsteads, end frame for metal. D. Frank ZTifiOS 

Bedsteads, metal mount for, F. W. Chesson 27,509 

Blower frame, W. E. Canedy 27,518 

Buttonhooks, etc., handle for, P. H. Long 27,501 

Buttoner, glove, A.N. Clark 27,500 

Card mount, J. P. Odgers 27,497 

Clip or fastener, W. R. Macintosh 27,514 

Fish scaler, H. L. Schwarzenberg 27,503 

Kettle cover, F. N. Martindale 27,505 

Lens for tiles, J. W. Mark 27,502 

Metal mount, F. W . Chesson 27,610 to 27,513 

Necktie holder, C. E. Smith 27,499 

Photographic card mount, D. D. Dunklee tt 27,498 

Pole for electric wires, etc., J. N. Brownlee 27,516 

Roof fender, S. A. Gilman 27,515 

Shoe polisher frame, H. E.Titus 27,504 

Sink. K. M.Johnson 27,507 

Stove, sheet metal, W. W. Baldwin 27,506 

Swing support, N . O. Sw enson 27,517 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 18fi3, will be furnished from this office for 
10 cents. Inordering please state the name and numb^ 
of the patent desired, and remit to Munn & Co.. .3ftl 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian parents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of NO each, 
(f complicated the cost will be a little more. For IvU 
Instructions address Munn & Co., 3i>l Broadway. Men 
York. Other foreign patents may also be obtAinea. 



/(i/TRHDEVMAHK'y'' 



^PP^. 



W f^. I (*1 f y\, JL When exposed ; 

» JLA. A_Jk. V^ --t 5^ 300 times Quick 



A Revolution In Pho- 
tographic Printing. 
to the same light, prints 
I Quicker than albumen . . 

Gl DQQV nr MATT ^'■* '^''" "^ rainy weather to interfere with your work. 
DLUOO 1 Ur ITIn I I ■ No dark rooms nor complicated manipulation. 

Developed and toned as fast as the i " " ' 

The greatest paper for hot or damp 

dozen cab's, developer and three l.u^k><- f.^v^. x^^ir^.o, .Lxau^uuiu, .uuauii>ii>u «»» 
Rough Bromide Papers are the best and most uniform in the market. Nepera POP* 
an insoluble gelatine paper. Rembrandt, a Matt Printing-out Paper. 



tas the printing frames can be ftiled. Permanent prints, 
r damp climates. SOcents in stamps brinj^ two sample 
three sample prints. Nepera Platinoid. Enameled and 
e best and most uniform in the market. Nepera POP* 
:.embrandt, a Matt Printing-out Paper. 

IIanama OkamSnnI pA ^<>'c Manafacturers, NEPERA PARK, N. Y. 

NSpcia UnefniCal UDi Paris, France, 8 Rue Martel. Chicago, Ill.,21Quincy St. 



Improved WASHBURNE'S PATENT 

SCARF FASTENER AND HOSE SUPPORTER. 

It is mere than a mere Scarf 
Fastener. With it you can at- 
tach together two articles of al- 
most any kind— a pile of papers j 
or the wristbands of your shirts. ' 
And, like the Hose Supporter, 
it holds tight. Drevents slipping 
and will not iniureor pierceany 
fabric. Samples of either, by 
mail, 10 cents. lUus. catalog free. 
AMKRITAN RINt:; CO., 

Dept. S. A., Waterbury, Conn. 





S Rubber Stamp 

Received the only Medal award- 



BARTON MFG. CO. 

338 Broadway, 

N. Y., U. S. A. 



Received the only Medal award- vt i • 

edtoanyVulcanizerat World s Vlllr^ni7PrQ 
Fair, Chicago. Circulars Free. » UlVaUltVl O 



STORAGE BATTERIES 

THEWILLARD BATTERY CO, CLEVELAND, O. 




NO MORE "POISON IN THE BOWL" 

No excuse for smoking foul pipes. 
The "lUallinckrodt" Patent Nicotine Absorb- 
ent and Ventilated Tobacco Pipe 

will render smoking a 
healthy enjoymeni.Try 
it and you will become 
convinced. See notice, 
Sci. Am. of Aiigust 7, '97. 
Manufactured only by 
The Harvey & Watts Co., Station E. Philadelphia. Pa 

and No. 275 Canal Street, New York. 
1^^ Illustrated Circulars *'S.A," mailed on application. 



^ A New Adjustable 
VACUUM TUBE. 

Automatic control 
of the Vacuum 
Positive. Write for 
particuiars foSWETT «fe LEWIS CO., Manuf'rs of 
A Ray Supplies, 11 Bromfield Sto Bostoot Alass. 




ACETYLENE APPARATUS.— ACETY- 

lene number of the SriEXTiric American Sitpplb- 
AiENT, describing, with full iiiustrntioDS, the most 
recent, simple, or home made and commercial apparatus 
for generating acetvlene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the raaKic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific Ambuicak Scpplement, No. 1037. 
Price 10 cents. Tobeh:id at office. 




I Drying macbines 

for Grain, Sand, Clays, Fertilizers, Phos- 

§ hates, Green Coffee, Wet Feeds, Halt, 
ugar. Chemicals, etc. 15 Years in opera- 
tion. Send for 6th illustrated cataUfoue. 
S. E. WORRELL, Hannibal, Mo. 



Pbonograpbs, 6rapbopbone$, 
Projecto$cope$, Kinetoscopes, 

RECORDS, FILinS, ETC. 

1^^ 36 page illustrated catalogue sent free on receipt 
of 2-cent stamp. 

The Edison Phonograph Co. ,427 Vine St.,Clnclnnati,0. 



ARB0RUNDUM 




WHY NOT MAKE YOUR OWN 



The cost is about one-tblrd what you are now paying. 
Hand camera, requires no batteries. All work can be 
done in ordinary dark room. Complete outfit, f250. 
C. Francis Jenkins, 1 325 F St., N.W., Washington, D.C. 




Headquarters for 
DUiVIPING 

Horse Qarts. 

wide and narrow tires. 
Low rates of freight from 
our works— Tatainy, I'a.— 
to all points. 

HOBSON & CO. 

No. 4 Stone St., New York. 



VOLNEY W. MASON & CO., 

Friction Pu II eys, CI utches & El evators 

PROVIDENCE R. I. 




PRINTING OUTFIT ma 



Beti Ukj nuM la one mtamt^ foinliGOOMrdra 
I hour. Tou oui make moany with it. A font of 
I pnttf t7pe, ftUo IndetibU Ink, Tjps HoU«, PmAm 
1 4nd Tw«eura. B«Bt Unea Hukcr; worth 9LO0L 
S Mailed for lOe. lUmpB for poatage on outfit waA 
I cmtkloFue of 1000 barsalna. Samo outfit with flgUTM 
nsc. 0<iifltfoxpriDtitistwoUnei2&o.poitp^d. 
XBferMllABro.,Oept.Ko. ]^ MCortlandtSttfAewTorb 



PROPOSALS. 



U. 



S. ENGINEKR OFFICE3. ARMY" BUILDING. 
New York, July 25, 1897.— Sealed Proposals, in 
Triplicate, for construction of riprap wall on eastern 
baach of Sandy Hook, N. J., will be received here until 12 
M., Aug. 25, 1^, and then publicly opened. Informa- 
tion furnished on application. WILLIAM LUDLOW, 
Lieut. Col. Engineers. 



WK lUIY I'ATKNTS. Bmall novelties. Colum- 
bian Novelty Company, 766 Broad Street, Newark, N. J. 



MODELS 



ANI> I'ARTS. Gears, Dies, etc 
Catalogue Free. J. C. 8EY1,. 181 
Madiaoii Street, CHICAGO, 



FILMS 



For the Best ProjecterBcope or Kineto- 
Bcope Films, new list. F. L. WILLA RD, 
196 Lexington Avenue, Brooklyn, N. Y. 



Cvnavimonfal Pattern and Model Work, Optical, 
CAPcrilllClllal etc., instruments, bicycle BundrleB. 
Empire Novelty Works. 402 E. 30th St.. New York. 



ICE 



niACHINES. Corliss Enciiies, Brewers' 
and Bottlers' Machinery. THE VLLTEB 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 



MODEL AND EXPERIMENTAL WORK 

DrauKhting, Pattern Work, Special Machinery, etc. 
S. P. Denison, 143 Center St., New ITork City 



, *w*w*m 

rrPE WHEELB.MODELBft-EXPERlMEHTAL WORK.UMU.MKHtllEI(r 
H0VELTIE8 fc ETC. HEW TDgt BTewOL WOWK» 100 NWSHU T N^Y. 



Experimental & Model Work 

Cirs. and advice free. Gardam & Son, 45-61 Rose St.,N.Y. 



.STRONG CASTINGS. ciuicK DELIVERY. 

U "\7' PATTERN WORK. TO ORDER. 

ACME Malleable iron Works.Buffalo.n.y 



PATENT FOR SAL.E OB ON ROYALTY. 

Just the tblnK for Manufacturers of Novelties. Also 
a Valuable Adjunct to the Iron Trade. Address CHAS. 
PETERSEN, 6 EzctaanKe Street, Auburn, N. f. 




Polar Star Bfrar. 



„ MAKE ICE CREAM 

in so aeooQda. But. poiett, oh«apett. Fram 
tnllkoDlr. 8«T«s ic« and »lt Hade euU; with 

Polar ^tiiF Iniitant Freezer. 
Bft]dd, olcKD, voonomioal. Almiya ia oider. 
~~-nci with snow. hard, dry and smooth. 
IT DONT SCRAPE TIN. 

lA^e twents wanted everywhere. 
Co,, 2a Levant St., Phlla., Pa 



AMERICAN PATENTS. — AN INTER- 

eating and valuable table showing tbe number of patents 
granted for the various subjects upon wbich petitions 
have been filed from the beginnins down to December 
31, 1894. Contained In Scjentific American Sup- 
plement. No. 10U2. Price 10 cents. To be had at 
this office and from all newsdealers. 



50 YEARS* 
EXPERIENOe. 




TRADE MARKS, 
DE8ICNS» 
COPYRIGHTS &c. 

Anyone sending a sketch and description may 
quicklyascertain, free, whether an invention ia 
probably patentable. Communications strictly 
confldentiaL Oldest agency for securing patents 
in America. We have a Washington office. 

Patents taken through Munn & Co receive 
special notice in tbe 

SCIENTIFIC AMERICAN, 

beautifully illustrated, largest circulation of 
any scientific lournal, weekly terms93.00 a year: 
|1.50b1z moufbs. Specimen copies and HAifO 
BoAE ON Patents sent free Addreaa 

MUNN & CO., 
361 Broadwavj New Vorlu 



CROOKES TUBES AND ROENTGEN'S 

Photography.— Tbe new pbotography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. Scientific American Supple- 
ment, Nos. 181, 189, a3s, ■i43, '244, 792, 7»i5, 
905, !>S0, 1050, 10-^4. 1055, 1056, lOSV'also 
Scientific American, Nos. 7, 8. 10 and 14, Vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on CrooKes tubes and 
tbe experiments performed with them. Among tbem 
will be found Prof. Crookes' early lectures, detailing 
very fully the experiments which so excited tbe world 
and which are now again exciting attention in connec- 
tion with Roentgen's photography. Price 10 cents each. 
To be had at this office and irom all newsdealers. 




BRASS E^AND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low 
est prices ever quoted. Fine Catalog, 400 
l]]ustT3itions, mai/ed free ; it gives Band 
Music& Instructions for Amateur Bands. 

LION & HEALL 33-35 AdamB St., Cb.cago^ 



How to Build a Home 

Those intending to build will And the very best practical sug- 
gestions and examples of Modem Architecture in the handsomest 
Architectural Magazine ever published . . . 

"The Scientific American 
Building Edition." 

Each number is illustrated with a C(dored plate and numerous 
handsome engravings made direct from photographs of buUdings, 
together with interior views, floor plans, description, cost, locaMon, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
the latest and best examples from which to make selections, thus saving time and money. 

Published Monthly. Subscriptions $2.50 a Year. Single Copies 25 Cents. 

For»,.at^ne,sn.j2d^ MUNN & CO., Publlsliers, 361 Broadway, New York 
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'^tipertisements. 



ORDINARY RATES. 
Inside Page* each insertioUf > 75 cents a line 
Back Page* each inBertien* > - $1.00 a line 

t^For some classes of AdvertUements, Special and 
Higher rates are required. 

The above are cbarffes per agate line— about eipht 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OfBce as early as Thursday 
morning to appear in the following week's issue. 




One secret of Columbia superiority lies 
in the infinite care taken to bring all the 
features into harmonious relation. Well 
rounded and thoroughly adjusted in its 
smallest details it may be examined with 
minute scrutiny, 
with certainty of 
finding construc- 
tion that is not 
equalled nor even 
approached. There 
is beauty and 
strength i n every 
line. •••••• 

l8!Hi Colamblas, SM. 

HariWrd Bicycles, 

SSO, $45, $40, $30. 

POPE ma. CO., 

Hartf Old, Conn. 

Catalogue 
free from any 
dealer; by 
mail for one 
2-c. stamp. 




HALF A CENTURY OF CYCLES.— AN 

intereatinK historrof tbe cycle from its orlicin up to the 
present time. Tne first crank -driven » cycle. The 
"bone-shaker" and its successors. The tricycle. The 
modern wheel. Cycle building a science. Foints of Im- 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in Scientific 
American Supplement. No. HH'2, Price 10 cents. 
To be had at this office and from aJl newsdealers. 



Farmers 

are appreciating the 

Charter Gasoline Engine, 

Stattonarfofl, Portables, 

and Tractions. 
PROOF, by addressing 



Charter Gas Engine Co. sTERi'L''iN'G?iLL. 





I Smith 
& 

! Wesson 

Hand-Ejector, 

Double- Action Re- 
1 volver. Each part mechanically perfect. 
Smith & Wesson Revolvers | 

hold World Records for accuracy. 

I Bettd for Illustrated Catatogui 

SMITH & WESSON 

14 Stockbridge St., Springfield, Mass. 

bI . ^ Xi«^y . .'C ^ ;:«l^y-W■^y■^y■^x.'.y . .^y■■'.>:^^:^y■^y■^^y■^y■^y■^y..'.y..'</.!Ol^x .^ ^^.^ 




AtCUBATt&PAPIJ^Js'^ 

[•HBESLr&Co-Oliwiuu^ 



It has Simplified Photography. 

Made to open in broad daylight for 
loading and adjustment. 

cbe JIdlake umt^ 

$12 



Complete with 12 liKht-titrht metal 
plate holders, prepaid to any part 
of the United States for 



Takes lt2 Pictures on dry plates at one loading. 
Standard Size 4x5 inches. " :No Extras." 
Get your nlates anywhere. 




,, Ask your photo stock dealer to gel you an "Adlake" 
for inspection. Our MdJato Camera Book " tells all 

\ about it. Free for the asking. Sample mcnnted 
photograph 6 cents in stamps. 

^ The Adams & Westlake Co.. 108 Ontario St., Chicago 



TO THOSE INTENDING BUILDING. 

To insure a perfect and permanent finish on all natural interior woodwork the use of the 

WHEELER PATENT WOOD FILLER 

BREINIB'S LITHOBEN SILICATE PAINT 

Is a paint that will outlast lead and oil, and is especially adapted for buildings exposed to salt air. 
Architects and owners, in their own interests, should see their specifications carried out in full, and examine bills 

for the articles specified before accepting work as satisfactory. 
References— The leading architects throughout the U. S. Sole manufacturers of the above articles 

THE BRIDQEPORT WOOD FINISHINQ CO., New Hilford, Conn. 

New York, 240 Pearl Street. Chicaso, 215 E. Lake Street. Boston, 85 Oliver Street. 



piPROUGHlmSPECTIOWSf l 




AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAnAGB 

TO 

PRDPERIY 

AND 

LOSS-GF-UFB 

AND 

iNJuror 

TO-PERSONS 
CAUSEDBV 



SimilBOILER-EXPLOSIOTiS 

J-n- AU.BM 'PSESmc 
I J.B-PreitCB'SECRET 



J.rt-All.BN'PSE51Dn«T VIWtaKBIIlI-VKCPinBlDDr' 

j-B-PrencB'SECRETARV f-BALLEN • 2^CEl'iaaican' 



IMPERIAL BALL BEARINB AXLE 

A written guarantee with each set of axles. 

97 PATTERN 

8*000 sets in use. 

Indorsed by the leadinc 

carriage builders. 
Reduces friction 75 per 
cent. One borse can do the work of two. Mechauicaily 
perfect. Can be put on old or new work. 

^r Write /w our lUitatrated CatalOQue an4 Testimo- 
nials, which we send free on application. Imperial Ball 
Bearing Axle Oept., 439 Wabash Avenue, Chicago, III. 





ImproremcDti patented 1890 i n the U.S., Canada, an dEarope. 



FIREPROOF, STRONG, LIGHT, 

FLEXIBLE, EASILY APPLIED. 

ASBESTOS MATERIALS, LIQUID PAINTS, STEAH-PIPE 
AND BOILER COVERINGS, STEAM PACKINGS, ETC. 

tW^ 1 Uustrated descriptive lists aiid samples free by mail, 

H. W. JOHNS M'F'G CO. 

100 William St., New York. 

CHICAGO. PHILADELPHIA. BOSTON. LONDON. 




kV STERLING (Y( I f WORKS 'I 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. U. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ez- 
baustively treated from the following standpoints: 1. 
The UHe nf the cycle by persons in health. 2. Tbe use of 
tbecycle by persons diseased. Contained In Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be bad at this oface and from all newsdealers. 



THE CONDENSING STEAM RAM 

A Wondsrful Device for Raising Water 

In Larize or Small Quantities. For All Pur- 
poses. ' At SmallestCost. Guaranteed to save 

BO^ IN FUEL, 50^ IN TIME AND 

50^ IN ORIGINAL COST. 

E^ Send for Testimonials. 

THE ERWIN HYDRAULIC MACHINERY CO. 

58 & 69 Loan & Trust BIdg., Milwaukee, WK. 




Woodworkers' 
Tools.^^ 

Do you use Woodworkers' Tools? 
If so, you should have the best. Our 
New Catalogue of 

Woodworkers' Tools 

illustrates and tells 
all about the best— tells all about the 
prices too. 400 pages, 1800 illustrations of Tools and 
Machinery, sent postpaid for 25 cents. 

The Chas. A. Strelinger Co. 





LETUBETIRES 

breeds respect for their 
matchless qualities of 

DURABIUTYandRESIUENCY 

HARTFORD RU&&ER WORKS CO 
HARTFORD CONN. U.S.A. 

BOSTOH. CHICACO. BUFFALO. MCWVORK. 
.PHILADELPHIA AND MINNEAPOLIS. 



MANUFACTURE OF BICYCLES. — A 

very comprehensive article glTlne the details of con- 
struction of every part of these v^icles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement, No. 908. Price 10 cents. To be had at this 
OfBce and from all newsdealers. 



WITH AUTOMATIC ADJUSTABLE 

VACUUM ATTACHMENT. 

Impossible to run too high in vacuum. 

Life prolonged indefinitely. 

Roentgen Ray Apparatus: 

C»H> tfnilngtlBii and Hicb fre~ 
quency), FluoroBcopes, Mo- 
tor-Generators, etc. 

MINIATURE 
INCANDESCENT LAMPS, 

Candelabra, Series, Decorative, Battery 

EDISON DECORATIVE & MINIATURE LAMP DEPT. 
(General ElectrlcCo.) Harrison, N. J. 





Address Box 1!9<, 



DETBOIT, niCH. 



FISCHER'S 
CIRCLE 



DIVIDER AND ANGLE PROTRACTOR 



This Instrument divides a circle Into as many parts as 
there are eighths or sixteenths o( an Inch in its radius, 
by means or the points, which are marked "8" and "16."' 
It Is a very useful and time-saving novelty. 

Instrument In cioth covered poclcet case, wltb direc- 
tions, postpaid »1.50. KEUFFKIi & E8SEB CO., 
Manufactnrerg, 44 Ann Street, New York. 



N. T. Camera Exchange. 

60^ Saved on all makes of Cameras 
Headquarters for Buying, Selling 
and Bzcnanglng Cameras or Lenses. 
Large assortment always on hand. 

DevelopinUt Printing, etc. 
Photo supplies of every description 
at lowest prices. 

tW Send 2c. stamp for bargain 
list. Address 
N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK 




At 3 Price 



BicTclM, Watcbei Qodb, Bo^cb H'lroeit, 
SewiSKMubliifaOrgftni Planoi Saref,Tooli 
Scales of nil varietiei ntd lOOU otbarartlclea 
Liiisfree ChicaooScam to . Chiciso ill. 



liia 




THE VERY 
BEST 

FOR TOOLS, SftWS ETC. 

3P * SONS Lis 91 JOHN ST. NEW YORK- 



new Suppkmem 
Catalogue! 

« « « • 

An entirely New Supplement Catalogue is 
now ready for distribution ; it includes 
all of the papers up to and including 
the first half of the year 1897. It is ar- 
ranged on a clear and easily understood 
plan, and contains 10,0 '0 papers more 
than the former one. It will be sent 
free to any address in the world on ap- 
plication. 

A special edition on heavy paper, 
handsomely bound in cloth, has also 
been issued. It is supplied at the 
nomintd cost of 35 cents, and thus ena- 
bles the possessor to preserve this val- 
uable reference catalogue. 
MUNN & CO., Publishers, 
361 Broadway, New York City. 



Tested and True. 




The Easiest Running Wheel in Che World. 

t^" Send for CatcUogue. 

THE BLACK MFG. CO., ERIE, PA. 



BALL BEARING AXLES AND RUB- 

berTires.— Apaperread before the Carria«;e Builders* 
Natlooal Convention, Pbiladelpbia, October, 18^, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in SCrENTIFlC AMERICAN SUPPLEMENT, NO. 

fiWZ, Price 10 cents. To be had at tbis o£Bce and from 
all newsdealers. 



SMITH'S 

ROLLER 

Spring Seat Post 

All Sizes. H to 1 3/16. 

Price $2.50. 
pilir HEALTH 
ul VL COMFORT 

SENT ON TRIAL. 

Write, and We'll tell all 
about it. 

JOS. N. SMITH & CO. 
30 Larned Street, 
Detroit, Micli. 




SO SIMPLE A CHILD CAN USE THEM 

SU N ART 

niAGAZINE CAMERA. 
Folding: Cameras. 

All Bizes, ranging in price from 
tStotlOO. Sunart Junior, ^x 
S)i picture. f6. 

|3r~ Send 2 cent stamp for 
Illustrated Catalogue. 

SUNART PHOTO CO. 
5 Aqueduct Street, Rochester, N. Y. 




Preserve Your Papers. 

AAA/WW% 

Subscribers to tbe Scientific American and Scien- 
tific American Supplement, who wish to preserve 
their papers for binding, may obtain the Kocb Patent 
File at the oflSce of this paper. Heavy board sides, in- 
scription " Scientific American " and " ScientiOc Ameri- 
can Supplement" in gilt. Price $1.50, by mall, or CL25 
at tbis oflSce. Address 

MUNN & CO., 361 Broadway. New York 
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PURPOSES 



Falcon C«T>era 

FOR 3« .. «4 PICTURES. 
Uses otir 
Light-Proof 
Film Cartridges 
For 12 
Ezpotures and 

LOADS IN 
DAYLIGHT. 

Improved safety shutter, set of three stops, fine 
achromatic lens, view finder and socket for tripod 
screw. ^Booklet Free, 




$3>S53.oo in Prizes 

For Kodak Pictures. 

$1,475.00 In Qold. 



EASTMAN KODAK CO. 



ROCHESTER, N.Y. 
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Send FOR 

LIST 



BEATEN FOR QUALITY OR PRICE .tj^ j 
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Tbe Scientific American is printed wltb CHAB. 
BNEU JOHNSON & CO.'S INK, Tentb and Lombard 
Sta., Pbiladelpbia, and 47 Rose St opp. Duane, New 7ork 
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